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PREFACE. 


^HIS Work is intended to furnish the Student and Practitioner with an 
accurate view of the Anatomy of the Human Body, and more espe- 
cially the application of this science to Practical Surgery. 

One of the chief objects of the Author has been, to induce the Student to 
apply his anatomical knowledge to the more practical points in Surgery, by 
introducing, in small type, under each subdivision of the work, such observa- 
tions as shew the necessity of an accurate knowledge of the part under 
examination. 

Osteology. Much time and care have been devoted to this part of the work, 
the basis of anatomical knowledge. It contains a concise description of the 
anatomy of the bones, illustrated by numerous accurately-lettered engravings, 
shewing the various markings and processes on each bone. The attachments 
of each muscle are shewn in dotted lines (after the plan recently adopted by 
Mr. Holden), copied from recent dissections. Tlic articulations of each bone 
arc shewn on a new plan ; and a method has been adopted, by which the 
hitherto complicated account of the development of the bones is made more 
simple. 

The Arlicidations. In this section, the various structures forming the joints 
arc described ; a classification of the joints is given ; and the anatomy of each 
carefully described : abundantly illustrated by engravings, all of which arc 
taken from, or corrected by, recent dissections. 

The Muscles and Fascioe. In this section, the muscles arc described in 
groups, as in ordinary anatomical works. A scries of illustrations, shewing the 
lines of incision necessary in the dissection of the muscles in each region, are 
introduced, and the muscles ai’c shewn in fifty-two engravings. The Surgical 
Anatomy of the muscles in connection with fractures, of the tendons or 
muscles divided in operations, is also described and illustrated. 

nte Arteries. The course, relations, and Surgical Anatomy of each artery 
are described in this section, together with the anatomy of the regions con- 
taining the arteries more especially involved in surgical operations. This part 
of the work is illustrated by twenty-seven engravings. 

The Veins are described as in ordinary anatomical works ; and illustrated 
by a series of engravings, shewing those in each region. The veins of the spine 
are described and illustrated from the well-known work of Bre.schet. 
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The Lymphatics arc described, and figured in a series of illustrations copied 
from the elaborate work of Mascagni. 

Jlie Nervous System and Organs of Sense^ A concise and accurate descrip- 
tion of tliis important part of anatomy has been given, illustrated by seventy- 
two engravings, shewing the spinal cord and its membranes; the anatomy of the 
brain, in a series of sectional views; the origin, course, and distribution of the 
cranial, spinal, aTid sympathetic nerves ; and the anatomy of the organs of 
sense. 

The Viscera, A detailed description of this essential part of anatomy has 
been given, illustrated by fifty large, accurately-lettered engravings. 

Regional Anatomy, The anatomy of the perinseum, of the ischio-rcctal 
region, and of femoral and inguinal hcrnisc, is described at the end of the 
work ; the region of the neck, tlic axilla, the bend of the elbow, Scarpa^s 
triangle, and the popliteal space, in the section on the arteries ; the laryngo- 
tracheal region, with the anatomy of the trachea and larynx. The regions 
are illustrated by many engravings. 

Microscopical Anatomy. A brief account of the microscopitial anatomy of 
some of the tissues, and of the vjirious organs, has also been introduced. 

The Author gratefully acknowledges the great services he has derived, in 
the execution of this u'ork, from the assistance of his friend. Dr. II. V. Cartcir, 
late Demonstrator of Anatomy at St. George’s Hospital. All the drawings 
from which the engravings were made, were cxecut(*d by him. In the majo- 
rity of cases, they have bc(ni copied from, or corrected by, recent dissections, 
made jointly by the Author and Dr, Carter. 

The Author lias also to thank his friend, Mr. T. Holmes, for the able 
assistance afforded him in correcting the proof-slieets in their passage through 
the press. 

The engravings have been executed by Messrs. Butterworth and Hcatli ; 
and the Author cannot omit thanking these gentlemen for the great care and 
fidelity displayed in their execution. 


W ILTOX-StuuCT, 15RI.(JRAVE-SQUAlUfi, 
August^ 1858. 
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DESCREPTIVE AND SURGICAL ANATOMY. 


T\ESCRIPTIVE ANATOMY comprises a detailed account of the numerous 
• organs of which the body is fonned, especially with reference to their out- 
ward form, their internal structure, the mutual relations they bear to each other, 
and the successive conditions they present during their development. 

Surgical Anatomy is, to the student of medicine and surgery, the most essential 
branch of anatomical science, having reference more especially to an accurate know- 
ledge of the more important regions, and consisting in the application of anatomy 
generally to the practice of surgery. 

The Study of Anatomy is commonly divided into several distinct branches, 
according to the mutual rescmfilanco of tho ^organs; and these branches have cor- 
responding denominations. 


Osteology. 

TN the construction of the human body, it would appear essential, in the first 
place, to provide some dense and solid texture capable of giving support and 
attachment to the softer parts of the frame, and at the same time to protect in 
closed cavities the more important vital organs; and such a structure wo find pro- 
vided in the various bones, which form what is called the Skeleton. 

Bone is one of the hardest structures of the animjil body; it possesses also a cer- 
tain degree of toughness and elasticity. Its colour, in a fresh state, is of a pinkish 
white externally, and deep red within. Chemical analysis resolves bone into an 
organic; or animal, and an inorganic^ or earthy material, intimately combined 
together; the animal matter giving to bone its elasticity and toughness, the earthy 
part its hardness and solidity. The animal constituent may bo separated from the 
earthy, by steeping \)one in a dilute solution of nitric or muriatic acid: by this 
process the earthy constituents are gradually dissolved out, leaving a tough semi- 
transparent substance which retains, in every respect, the original form of the 
bone. This is often called cartilage, but difiers from it in being softer, more fiexiblc, 
and, when boiled under, a high presslirc, it is alihost entirely resolved into gelittiue. 
The earthy constituent may be obtained by subjecting a bone to strong heat in an 
open lire with free access of air. By these means, the, animal matter is entirely 
consumed, the earthy part remaining as a white brittle substance still preserving 
the original shape of the bone. 

The organic or animal constituent of bone, forms about one^thirdy or 33“3 per 
cent.; the inorganic or earthy matter, two-thirdsy or 66*7 per cent.: as is seen in 

33‘3o 

• 51*04 

. 11-30 ' 

. . 2-O0 
i-i6 

. 1*20 


the subjoined analysis by Berzelius; — 

Animal Mattery Gelatine and Blood-vessels 
1 Bhosphato of Lpao . 
Inorganic \ Carbonate of Lime . 
or < Fluoride of Calcium . 

Earthg Matter. / Phosphate of Magnesia 

V Soda and Chloride of Sodium 


100-00 
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2 OSTEOLOGY. 

The proportion between these two constituents varies at different periods of life, 
as is seen in tlie following table from Schreger: — 

Child Adult Old Age 
Animal matter . . 47*20 ... 20'i8 ... 12*2 

Earthy matter . . 48*48 ... 74*84 ... 84*1 

There are facts of some practical interest, bearing upon tlie difference here 
seen in the amount of the two constituents of bone, at different periods of life. 
Thus, in the child, where the animal matter forms nearly one-half of the weight 
of the bone, it is not uncommon to find, after an injury happening to the bones, 
that they become bent, or only partially broken, from the large amount of flexible 
animal matter which they contain. Again, also in aged people, where the bones 
contain a large proportion of earthy matter, the animal matter at the same time 
being deficient in quantity and quality, the bones are more brittle, their elasticity 
is destroyed; and, hence, fracture takes place more readily. Some of the diseases, 
also, to which bones are liable, mainly depend on the disproportion between the 
two constituents of bone. Thus, in the disease called rickets, so common in the 
children of scrofulous parents, the bones become bent and curved, either from 
the superincumbent T^eight of the body, or under the action of certain muscles. 
This depends upon some deficiency of the nutritive system, by which bone becomes 
minus its normal proportion of earthy matter, wliilst the animal matter is of un- 
healthy quality. In the vertebra of a rickety subject. Dr. Bostock found in 100 
parts 79*75 animal, and 20*25 earthy matter. 

The relative proportions of the two constituents of bone are found to differ in 
different bones of the skeleton. Thus the petrous portion of the temporal bone 
contains a large proportion of earthy matter, the bones of the limbs contain more 
earthy matter than those of the trunk, and those of the upper extremity, a larger 
proportion than those of the lower. 

On examining a section of any bone, it is seen to be composed of two kinds of 
tissue, one of which is dense and compact in texture like ivory; the other open, 
reticular, spongy, enclosing cancelli or spaces, and hence called spongy or cancel^ 
lated tissue. The compact tissue is always placed on the exterior of a bone; the 
cancellous tissue is always internal. The relative quantity of these two kinds of 
tissue varies in different bones, and in different parts of the same bone, as strength 
or lightness is requisite. 

Form of Bones. The various mechanical puq)oses for which bones are employed 
in the animal economy require them to be of very different forms. All the scien- 
tific principles of Architecture and Dynamics are more or less exemplified in the 
construction of this part of the human body. The power of the arch in resisting 
superincumbent pressure is Avell exhibitedjn various parts of the skeleton, such 
as the human foot, and more especially in the vaulted roof of the cranium. 

Bones are divisible into four classes : Long^ Shorty Flaty and Irregular. 

The long bones are found chiefly in the iiiiibs, where they form a system of 
levers, which have to sustain the weight of the trunk, and to confer extensive 
powers of locomotion. A long bone consists of a lengthened cylinder or shaft, 
and two extremities. The shaft is a hollow cylinder, the walls consisting of dense 
compact tissue of great thickness in the middle, and becoming thinner towards 
the extremities; the spongy tissue is scanty, and the bone is hollowed out in its 
interior to form the medullary canal. The are , generally somewhat 

expanded for greater convenience of mutual connexion, and for the purposes of 
articulation, llcrq^the bone is made up of spongy tissue with only a thin coating 
of compact substance. The long bones are the clavicle^ humerus^ radius^ ulna^ 
femur j Hbia^ fibula^ metacarpal, and metatarsal bones and ihfy phalanges. 

Short Bones. Where a part is intended for strength and compactness, and the 
motion at the same time slight and limited, it is divided into a number of small 
pieces united together by ligaments, and tlie separate bones are short and com- 
pressed, such as the bones of the carpus and tarsus. These bones, in their struc- 
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ture, are spongy throughout, excepting at their surface, where there is a thin crust 
of compact substance. 

Flat Bones, Whore the principal requirement is either extensive protection, 
or the provision of broad surfaces for muscular attachment, we find the osseous 
structure remarkable for its slight thickness, becoming expanded into broad flat 
plates, as is seen in the bones of the skull and shoulder-blade. Those bones are 
composed of two thin layers of compact tissue, enclosing a layer of cancellous 
tissue of variable thickness. In the cranial bones, these layers of compact tissue 
are familiarly known as the tables of the skull; the outer one is thick and tough, 
the inner one thinner, denser, and more brittle, and hence termed the vitreous 
table. The intervening cancellous tissue is called the diploe. The flat bones are 
the occipitaly parietaly frontaly nasaly lachrymaly vomevy scapulcsy and ossa inno^ 
minata. 

The irregular or Mixed bones are such as, from their peculiar form, cannot be 
grouped under either of the preceding heads. Their structure is similar to that 
of other bones, consisting of an external layer of compact, and of a spongy can- 
cellous substance within. The irregular bones arc the vertebrcBy sacruniy coccyxy 
* temporaly sphenoidy ethmoidy superior maxillary y inferior maxillary y palatSy infe- 
rior turbinatedy jind hyoid, # 

Vessels of Bone, The blood-vessels of bone are very numerous. Those of the 
compjict tissue consist of a close and dense network of vessels, which ramify in a 
fibrous membrane termed the periosteuniy which covers the entire surface of the 
boiio in nearly every part. From this membrane, vessels pass through all parts of 
the compact tissue, running through the canals which traverse its substance. The 
cancellous tissue is supplied in a similar way, but by a less numerous set of 
larger vessels, which, perforating the outer compact tissue, are distributed to the 
cavities of the spongy portion of the bone. In the long bones, numerous apertures 
may bo seen at the ends near the articular surfaces, some of which give passage to 
the arteries referred to ; but the greater number, and those are the largest of them, 
are for the veins of tho cancellous tissue which run separately from the arteries. 
Tlio medullary canal is supplied by one large artery (or sometimes more), which 
enters the bone at tho nutritious foramen (situated, in most cases, near tho centre 
of tho shaft), and perforates obliciuely tho compact substance. This vessel, usually 
accompanied by one or two veins, sends branches upwards and downwards, to 
supply tho medullary incinbrane, which lines tho central cavity and the adjoining 
canals. The ramifications of this vessel anastomose with tho arteries both of tho 
cancellous and compact tissues. The veins of bone aro large, very numerous, and 
run iu tortuous canals in tho cancellous texture, the sides of which are constructed 
of a thin lamella of bone, perforated here and there for the passage of branches 
from the adjacent cancelli. The veins thus enclosed and supi>orted by the hard 
structure, have exceedingly thin coats; and when tho bony structure is divided^ 
they remain patulous, and do not contract in the canals in which they are con- 
tained. Hence the constant occurrence of purulent absorption after amputation, 
in those cases where the stump becomes inflamed, and the cancellous tissue is 
infiltrated find bathed in pus. Lymphatic vessels have been traced into the sub- 
stance of bone. Nerve Sy also, accompany tho nutritious arteries into their interior. 

Development of Bone, From the peculiar uses to which bone is applied, in 
forming a hard skeleton or fnimework for tho softer materials of tho body, and in 
enclosing and protecting some of tho more important vital organs, we find its 
development takes place at a very early period. Hence tho parts that appear 
soonest in the embryo, are tho vertebral column and tho skull, tho great central 
column, to which tho other pfirts of tho skeleton are appended. At an early period 
of embryonic life, tho parts destined to become bone consist of a congeries of cells, 
which constitutes the simplest form of cartilage. This temporary cartilage y ns it 
is termed, is an exact miniature of the bone which in dpe course is to take its 
place; and as the process of ossification is slow, and not completed until adult life, 
it increases in bulk by an interstitial development of new cells. The next step in 

B 2 



4 OSTEOLOGY. 

this process is the ossification of the intercellular substance, and of the cells 
composing the cartilage. Ossification commences in the interior of the cartilage 
at certain points, called points or centres of oss^icationy from which it extends 
into the surrounding substance. The period of ossification varies much in difierent 
bones. It commences first in the clavicle, in which the primitive point appears 
during the fifth week; next in the lower jaw. The ribs also, and the long bones 
of the limbs, appear soon after. The number of ossific centres varies in different 
bones. In most of the short bones, it commences by a single point in the centre, 
and proceeds towards the circumference. In the long bones, there is a central 
point of ossification for the shaft or diaphysis; and one for each extrcmiity, the 
epiphyses. That for the shaft is the first to appear; those for the extremities 
appear later. For a long period after birth, a thin layer of unossified cartilage 
remains between the diaphysis and epiphyses, until their growth is finally com- 
pleted. Processes such as the trochanters that have separate centres of ossifi- 
cation, are called epiphyses previous to their union. 

Growth of Bone. Increase in the length of a bone, is provided for by the 
development of new bone from either end of the shaft (diaphysis); and in the 
thickness, by the deposition of new matter upon the surface : but when growth * 
is at an end, the cpifiiyses become solidly united to the ends of the diaphysis, 
and the bone is completely formed. A knowledge of the exact periods when the 
epiphyses become joined to the shaft, aids the surgeon in the diagnosis of many of 
the injuries to which the joints are liable; for it not unfrequently happens, that 
on the application of severe force to a joint, the epiphyses become separated from 
the shaft, and such injuries may be mistaken for fracture. 

The order in which the epiphyses become united to the shaft, follows a pecu- 
liar law, which appears to bo regulated by the direction of the nutritious artery 
of the bone. Thus the arteries of the bones of the arm and foreann converge 
towards the elbow, and the epiphyses of the bones forming this joint become 
ijfnited to the shaft before those at the opposite extremity. In the lower extre- 
mities, on the contrary, the nutritious arteries pass in a direction from the knee; 
that is, upwards in the femur, downwards in the tibia and fibula; and in them it 
is observed, that the upper epiphysis of the femur, and the lower epiphyses of the 
tibia and fibula, become first united to the shaft, 

A diseased condition of any joint makes considerable variation in the period 
of development of the several bones which enter into its formation. Thus, in 
chronic inflammation occurring in a joint at an early period of life, the epiphysal 
cartilages take on premature ossification; this process proceeding so rapidly, that 
it speedily becomes converted into bone, which becomes united to the shaft, and 
the bone ever after is considerably diminished in length: hence partial atrophy of 
the limb is the result. 

The entire skeleton in an adult, consists of 206 distinct bones. These are — 

Cranium 8 

Ossicula auditus 6 

Face 14 

Vertebral column (sacrum and coccyx included) . 26 

Os hyoides, sternum, and ribs . . . .26 

Upper extremities 64 

Lower extremities . 62 

206 

In this enumeration, the sesamoid and Wormian bones are excluded, as also 
are the teeth, which differ from bone both in structure, development, and mode of 
growth. The skeleton ^consists of a central column or Spine; of three great cavi- 
ties, the Shully ThoraXy and Pelvis; and of the Superior and Inferior Extremities. 





GENERAL CHARACTERS OP THE VERTEBRAE. 


THE SPINE. 


The Spine is a flexuous column, formed of a series of bones called Vertehrm. 

The Vertebrae are divided into true and false. 

The true vertebrae are twenty-four in number, and have received the names 
cervicaly dorsaly and lumhavy according to the position which they occupy; 
seven being found in the cervical region, twelve in the dorsal, and five in the 
lumbar. 

The false vertebrae, nine in number, are firmly united, so as to form two bones 
— five entering into the formation of the upper bone or sacruniy and four into 
the terminal bone of the spine or coccyx. 


True VertehrcRy 24 
False VertehrcBy 9 


7 Cervical. 
12 Dorsal. 

5 Lumbar. 
5 Sacrum. 
4 Coccyx. 


General Characters op the VERTEnyK. 

Each vertebra consists of two parts, an anterior solid segment or body, forming 
the chief pillar of support; a posterior segment, the arch, forming part of a hollow 
cylinder for protection. The arch is formed of two pedicles and two laminas, 
supporting seven processes; viz. four articular, two transverse, and one spinous 
process. 

The Body is the largest and most solid part of a vertebra, serving to support 
the weight of the cranium and trunk. Above and below it is slightly concave, 
presenting a rim around its circumference; and its surfaces are rough, for the 
attachment of the intervertebral fibro-carti luges. In front it is convex from side 
to side, concave from above downwards. Behind, flat from above downwards, and 
slightly concave from side to side. Its anterior surface is perforated by a few 
small apertures, for the passage of nutrient vessels ; whilst on the posterior surface 
is a single irregular- shaped, or occasionally several large apertures, for the exit of 
veins from the body of the vertebra, the vence basis vertehrm. 

The Pedicles project backwards, one on each side, from the upper part of the 
body of the vertebra;, at the line of junction of its posterior and lateral surfaces; 
they form the lateral parts of the arch, which is completed posteriorly by the two 
laminae. The concavities above and below the pedicles are the intervertebral 
notches; they are four in number, two on each side, the inferior ones being 
always the deeper. 

The Lamince consist of two broad plates of bone, which complete the vertebral 
arch behind, enclosing a foramen which serves for the protection of the spinal 
cord; they are connected to the body through the intervention of the pedicles. 
Their upper and lower borders are rough, for the attachment of the ligamenta 
subjlava. 

The Spinous Process projects backwards from the junction of the two laminae, 
and serves for the attachment of muscles. 

The Transverse Processesy two in number, project one at each side from the 
point where the articular processes join the pedicle. They also serve for the 
attachment of muscles. 

The Articular Processes are four in number; two superior, the smooth surfaces 
of which are directed more or less backwards; and two inferior, the articular 
surfaces of which look more or less forwards. 

Characters op the Cervical Vertebra (fig. i). 

The Body is smaller than in any other region of the spine, thicker before than 
behind, and broader from side to side than from before backwards. Its upper 
surface is concave transversely, and presents a projecting lip on each side; its lower 
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Bi^ace being convex from side to side, concave from before backwards, and present- 
ing laterally a shallow concavity, which receives the corresponding projecting 
lip of the adjacent vertebra. The pedicles are directed obliquely outwards, and 
the superior intervertebral notches are slightly deeper, but narrower, than the 
inferior. The lamincB are narrow, long, thinner above than below, and imbricated, 
f.e. overlapping each other; enclosing the foramen, which is very large, and of a 
triangular form. The spinous processes are short, bifid at the extremity, the two 
divisions being often of unequal size. They increase in length from the fourth 
to the seventh. The transverse processes are short, directed downwards, outwards, 
and forwards, bifid at their extremity, and marked by a groove along thbir upper 
surface, which runs downwards and outwards from the superior intervertebral 
notch, and serves for the transmission of one of the cervical nerves. The trans- 
verse processes are pierced at their base by a foramen, for the transmission of 
the vertebral artery, vein, and plexus of nerves. Each of these processes is formed 
by two roots: the anterior or smaller, which is attached to the side of the body, 
corresponds to the ribs in the dorsal region; the posterior is larger, springs from 
the pedicle, and corresponds to the true transverse processes. It is by the junc- 
tion of these two processes, that the vertebral foramen is formed. The extremities 
of each of these roots form the anterior and posterior tubercles of the transverse 

I. — A Cervical Vertebra. 



processes. The articular processes are oblique: the superior are of an oval form, 
flattened, and directed upwards and backwards; the inferior downwards and 
forwards. 

The peculiar vertebrae in the cervical region are the first or Atlas; the second 
or Axis; and the seventh or Vertebra prominens. 

The Atlas (fig. 2) (so named from supporting the globe of the head). The chief 
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peculiarities of this bone are, that it has neither body, spinous process, nor pedicles. 
It consists of an anterior arch, a posterior arch, and two lateral masses, ^he 
anterior or lesser arch, which forms about one-fifth of the bone, represents the 
front part of the ho^j of a vertebra; its anterior surface is convex, and presents 
about its centre a tubercle for the attachment of the Longus colli muscle; posteriorly 
it is concave, and marked by a smooth oval surface, for articulation with the odontoid 
process of the axis. The posterior or greater arch, which forms about two-fifths 
of the circumference of the bone, terminates behind in a tubercle, which is the ru- 
diment of a spinous process, and gives origin to the Rectus capitis posticus minor. 
The posterior part of the arch presents above a rounded edge; whilst in front, 
immediately behind the superior articular processes, are two grooves, sometimes 
converted into foramina by delicate bony spiculag. These grooves represent the 
superior intervertebral notches, and are peculiar from being situated behind the 
articular processes, instead of before them, as in the other vertebraj. They serve 
for the transmission of the vertebral artery, which, ascending through the foramen 
in the transverse process, winds around the lateral mass in a direction backwards 
and inwards. They also transmit the sub-occipital nerves. On the under surface 
of the posterior arch, in the same situation, are two other grooves, placed behind 
the lateral masses, sind representing the inferior intervertebral notches of other 
vertebric. They are much less nuirkcd than the superior. The lateral masses, 
which are the most bulky and solid j>{irts of the Atlas, present two articulating pro- 
cesses above, and two below. The two superior are of largo size, oval, concave, 
and approach towards one another in front, but diverge behind; they are directed 
upwards, inwards, and a little backwards, forming a kind of cup for the condyles 
of the occipital bone, and are admirably adapted to the nodding movements of the 
head; whilst the inferior, which are circular in form, and flattened, are directed 
downwards, inwards, and a little backwards, articulating with the axis, and per- 
mitting the rotatory movements. Just below the inner margin of each superior 
articular surface, is a small tubercle, for the attachment of a ligament which, 
stretching across the ring of the Atlas, divides it into two unequal parts; the anterior 
or smaller segment receiving the odontoid process of the Axis, the posterior allowing 
the transmission of the spinal cord and its membranes. This ligament and the 
odontoid process are marked in the figure in dotted outline. The transverse pro- 
cesses are of large size, long, not bifid, perforated at their base by a canal for the 
vertebral artery, which is directed from below, upwards and backwards. 

The Axis (fig. 3) (so named from forming the pivot upon which the head 
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rotates). The most distinctive character of this bone is the existence of a strong 
prominent process, tooth-like in form (hence the name odontoid), which arises per- 
pendicularly from the upper part of the body. The body is of a triangular form; 
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its Anterior sur&ce deeper than the posterior, presents a median longitudinal ridge, 
seplrating two lateral depressed sui*faces for the attachment of the Longi colli 
muscles. The odontoid process presents two oval articulating surfaces: one in 
front, for articulation with the Atlas; another behind, for th<j transverse ligament; 
the apex is pointed, and on either side of it is seen a rough impression for the 
attachment of the odontoid or cheek ligaments; whilst the base, where attached to 
the body, is constricted, so as to prevent displacement from the transver|^ ligament, 
which binds it in this situation to the anterior ai’ch of the Atlas. (5h each side 
of this process are seen the superior articular surfaces; they are round, convex, 
directed upwards and outwards, and are peculiar in being supported on the body, 
pedicles, and transverse processes. The inferior articular surfaces, which are pos- 
terior and external to these, have the same direction as those of the other cervical 
vertebrae. The superior intervertebral notches are very shallow, and lie behind the 
articular processes; the inferior in front of them, as in the other cervical vertebrm. 
The transverse processes are very small, not bifid, and perforated by the vertebral 
foramen, which is directed obliquely upwards, and outwards. The laminae are 
thick and strong, and the spinous process is of largo size, very strong, deeply chan- 
nelled on its under surface, and presenting a bifid tubercular extremity for the 
attachment of muscles. 

Seventh Cervical, The most distinctive character of this vertebra is the existence 
of a very large, long, and prominent spinous process; hence the name ‘ Vertebra pro- 
minens.* This process is thick, nearly horizontal in direction, not bifurcated, 
and has attached to it tho ligamentum nuchm. The foramina in the transverse 
processes are small, often wanting, and when present do not give passage to 
the vertebral artery; their upper surface presents only a slight groove, and gene- 
rally only a trace of bifurcation at their extremity. 

CnARACTERS OP THE DOKSAL VERTEBRiE. 

The Dorsal Vertebrae (fig. 4 ) arc intermediate in size between the cervical and 
lumbar. The body is somewhat triangular in form, broader in the antero-posterior than 


4. — A Dorsal Vertebra. 



in the lateral direction, more particularly in the middle of the dorsal region, thicker 
behind than in front, flat above and below, deeply concave behind, and marked on 
each lateral, surface, near the root of the pedicle, by two demi-facets, one above, 
the other below. These are covered with cartilage in the recent state; and, when 
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aFticulated with the adjoining vertebraB, form oval surfaces for the receplioxi; of 
the heads of the corresponding ribs. The pedicles are strong, and the infcMPr 
intervertebral notches of large size. The laminee are broad and thick, and the spinal 
foramen small, and of a round or slightly oval form. The articular surfaces are 
flat, the superior being directed 'backwards and a little outwards and upwards, the 
inferior forwards and a little inwards and downwards. The transverse processes 
are thick, strong, and of great length, directed obliquely backwards and outwards, 
presenting a clubbed extremity, lipped on its anterior part by a small concave 
surface, for articulation with the tubercle of a rib. The spinous processes are 
long, directed obliquely downwards, and terminated by a tubercle. 

The peculiar dorsal vertebrae arc the firsts ninths tenths eleventh^ and twelfth 

(fig.5)- 

5. — Peculiar Dorsal Vertebra). 



of the bodyi of a single entire articular facet for the head of the first rib, and a 
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half facet for the upper half of the second. The upper surface of the bodj is like 
th^ of a cervical vertebra, being broad transversely, concave, and lipped on each 
side. The superior articular surfaces are oblique, and the spinous process thick, 
long, and almost horizontal. 

The Ninth Dorsal has no demi-facet below. 

The Tenth Dorsal has an entire articular facet at each side above; no demi- 
facet below. 

In the Eleventh Dorsal^ the body approaches in its form to tho fumbar; and 
has a single entire articular surface on each side. Tho transverse processes are 
very short, and have no articular surfaces at their extremities. 

The Twelfth Dorsal has the same characters as the eleventh; but may b^ 
distinguished from it by tho transverse processes being quite rudimentary, and the 
inferior articular surfaces being convex and turned outwards, like those of the 
lumbar vertebroB. 

The smallest dorsal vertebra is tho fourth. The vertebrae increase in size from 
that point downwards to the twelfth, and upwards to the first. The spinous 
processes also, from the eighth downwards, become shorter, and are directed more 
horizontally. 

Characters of the Luaibar Vertebrae. 

The Lumbar Vertebra (fig. 6) are tho largest segments of the vertel>ral column. 
The Body is large, broad from side to side, flat above, and below, and tliicker 


6. — A Lumbar Vertebra. 



before than behind. The pedicles are very strong, directed backwards; and the 
inferior intervertebral notches ore of large size. The laminae are short, but broad 
and strong; and the foramen triangular, larger than in the dorsal, smaller than in 
the cervical region. Tho superior articular processes are concave, and directed 
backwards and inwards; the inferior, convex, and directed forwards and outwards. 
Projecting backwards from each of the superior articular processes is a tubercle, 
the representative of tho transverse processes in the dorsal and cervical regions. 
The transverse processes are long, slender, directed a little backwards, and present, 
at the posterior port of their base, a small tubercle, which is directed downwards. 
Tho spinous processes are thick and broad, somewhat quadrilateral, horizontal in 
direction, and thicker below than above. 

The Fifth Lumbar vertebra is peculiar from having the body much thicker in 
front than behind, which accounts for the pronub^nce of the sacro-vertebral 
articulation. 

Structure of the Vertehree. The structure of a vertefijra differs in different parts. 
The Body is composed almost entirely of light spongy ^cellous tissue, having a 
thin coating of compact tissue on its external surface, TOrmeated throughout its 
interior with large canals for the reception of veins, 4piich converge towards a 
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single -large iiregular or several small apertures at the posterior part of the bodj 
of each bone. The arch and processes projecting from it have, on the contraSy, 
an exceedingly thick covering of compact tissue. 

Development Each vertebra 

is formed of three primary cen- ' 7- — Development of a Vertebra, 

tres of ossification (fig. *j\ one By S oe7itnn 


is formed of three primary cen- ' 
tres of ossification (fig. 7), one 
for each lamella and its pro- 
cesses, and one for the body. 
Those for the lamellae appear 
about the sixth week of fcetal 
life, in the situation where the 
transverse processes afterwards 
project, the ossific granules 
shooting backwards to the spine, 
forWiards to the body, and out- 
wards into the transverse and 
articular processes. That for 
the body makes its appearance 
in the middle of the cartilage 
about the eighth week. At 
birth, these three pieces are 
perfectly scpiirate. During the 
first year, the lateral portions 
become partly united behind, 
in the situation of the spinous 
process, and thus the arch is 
formed. About the third year, 
the body is joined to the arch 
on each side, in such a manner, 
that the body is formed from 
the three original centres of 
ossification. Before puberty, 
no other changes occur, ex- 
cepting a gradual increase of 
growth of these primary cen- 
tres, the upper and under sur- 
face of the bodies, and the ends 
of the transverse and spinous 
processes, being tipped with 
cartilage, in which ossific gra- 
nules are not as yet deposited. 

At sixteen years (fig. 8), four . 
secondary centres appear, one | 
for the tip of each transverse o 
process, and two (sometimes '3 
united into one) for the spinous .J 
process. At twenty-one years ^ 
(fig. 9), two thin circular ^ 
plates of bone are formed, one 
for the upper, and one for the 
under surface of the body. All 
these become joined, and the 
bone is completely formed 
about the thirtieth year of life. 

Exceptions to this mode of 
development occur in the first, 
secondhand seventh cervical, and 
in those of the lumbar region. 
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The Atlas (fig. lO) is developed by three centres. One (sometimes t^o) foif 
the anterior arch, and one for each lateral mass. The ossific centres for '^h 
lateral mass commence before birth. At birth, the anterior arch is altogether 
cartilaginous, and the two lateral pieces are separated from one another behind. 
The nucleus for the anterior arch appears in the first year, between the second and 
third years the two lateral pieces unite, and join the anterior part at the age of 
five or six years. There is frequently a separate epiphysis for the rudimentary 
spine. 

The Axis (fig. ii) is developed hy five centres; three for its anterior part, and 
two for the posterior. The three anterior centres are, one for the lower part of 
the body, and two for the odontoid process and upper part of the body; the two 
posterior ones arc, one for each lamella. At about the sixth month of foetal life, 
those for the body and odontoid process make their appearance, the two for the 
odontoid process joining before birth. At birth the bone consists of four pieces, 
two anterior and two lateral. At the fourth year the body and odontoid process are 
completely joined. 

The Seventh Cervical. The anterior or costal part of the transverse process 
of the seventh cervical, is developed from a separate osseous centre at about the 
sixth month of foetal life, and joins the body and posterior division of the trans- 
verse process between the fifth and sixth years. Sometimes this process continues 
as a separate piece, and becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

The Lumbar Vertebree (fig. 12) have tivo additional centres (besides tliose 
peculiar to the vertebrae generally), for the tubercles, which project from the back 
part of the superior articular processes. The transverse process of the first lumbar 
is sometimes developed as a separate piece, which may remain permanently uncon- 
nected with the remaining portion of the bone; thus forming a lumbar rib, a pecu- 
liarity which is sometimes, though rjirely, met with. 

Proohess op Ossification in the Spine generally. Ossification of the laminaB 
of the vertebras commences at the upper part of the spine, and proceeds gradually 
downwiirds; hence the frequent occurrence of spina bifida in the lower part of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centre of the spinal column, and extends both upAvards and downwards. 
Although, however, the ossific nuclei make their first appearance in the lower 
dorsal vertebrm (about the ninth), the lumbar and first sacral are those in which 
these nuclei are largest at birth. 

The False VERTEBRiE. 

The False Vertebraa consist of nine pieces, which arc united so as to form two 
bones, five entering into the formation of the sacrum, four the coccyx. 

The Sacrum (fig. 13) is a large triangular bone, situated at the lower part 
of the vertebral column, and at the upper and back part of the pelvic cavity, 
where it is inserted like a wedge between the two ossa innominata; its upper 
part, or base, articulating with the last lumbar vertebra, its apex with the coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upper extremity 
projecting forwards, forming, Avith the last lumbar vertebra, a very prominent 
angle, called the promontory or sacro-vertebral angle^ whilst its central part is 
directed backAvards, so as to give increased capacity to the pelvic cavity. It pre- 
sents for examination an anterior and posterior surface, two lateral surfaces, a base, 
an apex, and a central canal. 

The Anterior Surface is deeply concave from above doAvnwards, and slightly 
so from side to side. In the middle are seen four transverse lines, indicating the 
original division of the bone into five separate pieces. The portions of bone inter- 
vening between the lines correspond to the bodies of the vertebrsB; they are slightly 
concave longitudinally, and diminish in size from aibove downwards. At the ex- 
tremities of each of these lines, are seen the anterior sacral foramina^ analogous 
to the intervertebral foramina, four in number on each side, somewhat rounded in 
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form^ diminishing in size from above downwards, and directed outwards and for- 
wards; they transmit the anterior branches of the sacral nerves. External to 
these foramina, is the lateral mass, formed by the coalesced transverse processes 

13. — Sacnim, Anterior Surface. 



of the sacral vertebr®, traversed by four broad shallow grooves, which lodge the 
anterior sacral nerves as tliey pass outwards, the grooves being separated by pro- 
minent ridges of bone, which give attachment to the slips of the Pyriformis 
muscle. 

The Posterior Surface (fig. 14) is convex, and much narrower than tho ante- 
rior. In the middle line, are three or four tubercles, sometimes connected 
together, which represent tho rudimentary spinous processes. Of these tubercles, 
tho first ^ usually very prominent, and perfectly separate from the rest; the 
second, third, and fourth, existing either separate, or united into a ridge, which 
diminishes in size as it descends; the fifth, and sometimes the fourth, remaining 
undeveloped, and exposing below, the lower end of the sacral canal. External to 
the spinous processes on each side, arc tho lamincB, broad and well marked in the 
three first pieces; tlie lower part of the fourth, and tho whole of the fifth, being 
undeveloped; in this situation the siicral canal is exposed. External to the laminaj 
are a linear series of indistinct tubercles representing tho articular processes; the 
upper pair are well developed; the second and third are small; the fourth and fifth 
(usually blended together) are situated on each side of the sacral canal: they arc 
called tho sacral cornua^ and articulate with the cornua of the coccyx. External 
to the articular processes are the four posterior sacral foramina; they are smaller in 
size, and less regular in form than tho anterior, and transmit the posterior branches 
of the sacral nerves. On tho outer side of tho posterior sacral foramina are a 
series of tubercles, representing the rudimentary transverse processes. Tho first 
pair of transverse tubercles are very distinct, and eorrespond with each superior 
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angle of the bono; the second^ Bmall in size, enter into the formation of the sacrc^- 
iliac articulation; the third give attachment to the oblique sacro-iliac ligaments; 


14. — Sacrum Posterior Surface. 



and the fourth and fifth to the great sacro-ischiatic ligaments. The interspace 
between the spinous and transverse processes of the sacrum, presents a wide shal- 
low concavity, called the sacral groove; it is continuous above with the vertebral 
groove, and lodges the origin of the Erector Spime. 

The Lateral Surface, broad above, becomes narrowed into a thin edge below. 
Its upper half presents in front a broad ear-shaped surface for articulation with 
the ilium. Thi# is called the auricular or ear^shaped surface, and in the fresh 
state is coated with cartilage. It is bounded posteriorly by deep and rough impres- 
sions, for the attachment of the sacro-iliac ligaments. The lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-ischiatic ligaments; 
below, it presents a deep notch, which is converted into a foramen by articulation 
with the transverse process of the upper piece of the coccyx, and transmits the 
anterior branch of the fifth sacral nerve. 

The Base of the sacrum, which is broad and expanded, is directed upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
.the under-surface of the body of the last lumbar vertebra, bounded behind by 
the large triangular orifice of the sacral canal. This orifice is formed behind by 
the spinous process and lamimc of the first sacral vertebra, whilst projecting frf)m 
it on each side are the superior articular processes; they are oval, concave, 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra, in front of each articular process in an intervertebral notch, which 
forms the lower half of the last intervertebral foramen. Lastly, on each side of 
the articular surface is a broad and fiat triangular surface of bone^ called the aim 
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of the sacrum; they extend outwards, and are continuous on each side with the 
iliac fossae. 

The ApeXj directed downwards and forwards, presents a small oval concave 
surface for articulation with the coccyx. 

The Sacral Canal runs throughout the greater part of the bone; it is large 
and triangular in form above, small and flattened from before backwards below. 
In this situation, its posterior wall is incomplete, from the non-development of 
the laminae and spinous processes. It lodges the sacral nerves, and is perforated 
by the anterior and posterior sacral foramina, through which these pass out. 

Structure* It consists of much loose spongy tissue within, invested externally 
by a thin layer of compact tissue. 

Differences in the Sacrum op the Male and Female. The sacrum in the 
female is usually wider than in the male, and it is much less curved, the upper half 
of the bone being nearly straight, the lower half presenting the greatest amount 
of curvature. The bone is also directed more obliquely backwards; which increases 
tlie size of the pelvic cavity, and foniis a more prominent sacro-vertebral angle. 
In the male the curvature is more evenly distributed over the whole length of the 
bone, and is altogether greater than in the female. 

Peculiarities of the Sacrum. This bone, in some cases, consists of six instead 
of five pieces; occasionally the number is reduced to four. Sometimes the bodies 
of the first find second vertebraB are not joined, or the laminse and spinous processes 
have not coalesced with the rest of the bone. Occasionally the superior transverse 
tubercles are not joined to the rest of the bone on one or both sides; and, lastly, 
the sacral canal may be open for nearly the lower half of the bone, in consequence 
of the imperfect development of the laminas and spinous processes. The sacrum also 
varies considerably with respect to its degree of curvature. From the examination 
of a large number of skeletons, it 
would appear, that, in one set of cases, 
the anterior surface of this bone was 
nearly straight, the curvature, which 
was very slight, affecting only its lower 
end. In another set of cases, the bone 
was curved throughout its whole length, 
but especially towards its middle. In 
a third set, the degree of curvature was 
less marked, and affecte<l especially the 
lower third of the bone. 

Development of Sacrum (fig. 15). 

The sacrum, formed by the union of 
five vertebrae, has thirtipfive centres 
of ossification. Each of the three first 
pieces is developed by seven centres; 
viz., three for the body, one for its cen- 
tral part, one for each cpiphysal lamella 
on its upper and under surface, and one 
for each of the laminas: so far the first 
three sacral vertebra?, as well as the 
two last, are developed like the otlier 
pieces of the vertebral column. One 
of the characteristic points in the deve- 
lopment of this bone, consists in the 
existence of two additional centres for 
each of the first three pieces, which 
appear one on each side, close to the 
anterior sacral foramina, and correspond 
to the transverse processes of the lum- 
bar vertebruEJ, * 
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Each of the two last pieces is developed by five centres: three for the body; viz., 
one for its central part, and one for each of the epiphysal lamellie; and one for each 
of the laminsB. 

A second characteristic point in the development of this bone consists in each 
lateral surface of the sacrum being developed by two epiphysal points, one for the 
auricular surface, and one for the thin lateral border of the bone. 

Period of Development At about the eighth or ninth week of fostal life, ossifi- 
cation of the central part of the bodies of the three first vertebraa commences, and, 
at a somewhat later period, that of the two last. Between the sixth and eighth 
months, ossification of the lamella) takes place; and at about the same period the 
characteristic osseous tubercles for the three first sacral vertebrie make their appear- 
ance. The lateral pieces join to form the arch, and are united to the bodies, first, 
in the lowest vertebrae. This occurs about the second year, the uppermost seg- 
ment appearing as a single piece about the fifth or sixth year. About the six- 
teenth year the epiphysal lamellae for the bodies are formed; and l)e tween the 
eighteenth and twentieth years those for each lateral surface of the sacrum make 
their appearance. At about this period, the two last Segments are joined to one 
another; and this process gradually extending upwards, all the pieces become united, 
and the bone completely formed from the twenty -fifth to the thirtieth year of life. 

Articulations, With four bones;, the last lumbar vertebra, coccyx, and the two 
ossa innominata. 

Attachment of Muscles, The Pyriformia and Coccygeus on either side, behind 
the Gluteus maximus and Erector Spinm. 

The Coccyx. 

The Coccyx {fc6/c/ev^y cuckoo), so called from resembling a cuckoo’s boak, 
(fig. 1 6 ) is formed of four small segments of bone, tKo most rudimentary parts of 
the vertebral column. Of these, the first is the largest, and often exists as a 

,6. Coccyx. separate piece, the three last diminishing in size from 

ooccYx above downwards, are blended together so as to form 

a single bone. The gradual diminution in the size of 
the pieces gives this bone a triangular form, articula- 
ting by its base with the apex of the sacrum. It 
presents for examination an anterior and posterior 
surface, two borders, a base, and an apex. The an- 
terior surface is slightly concave, and marked with 
three transverse grooves, indicating the points of junc- 
tion of the different pieces. It has attached to it the 
anterior sacro-coccygeal ligament and levator ani mus- 
cle, and supports the lower end of the rectum. 
The posterior surface is^ convex, marked by grooves 
similar to those on the anterior surface, and presents 
on each side a., linear row of tubercles, which repre- 
sent the articular processes of the coccygeal vertebrae. 
Of these, the superior pair are very large; they are 
called the cornua of the coccyx^ and projecting up- 
wards, articulate with the cornua of the sacrum, the 
junction between these two bones completing the 
fifth sacral foramen for the transmission of the poste- 
rior branch of the fifth sacral nerve. The lateral 
borders are thin, and present a series of small emi- 
nencesj which represent the transverse processes of 
the coccygeal vertebras. Of these, the first on each 
side is of large size, fiattened from before backwards, 
and often ascends upwards to join the lower part of 
the thin lateral edge of the sacrum,^ thus completing 
the fifth sacral foramen: the others diminish in size 
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from above downwards, and are often wanting. 
The borders of the coccyx are narrow, and 
give attachment on each side to the sacro- 
sciatic ligaments and Coccygeus muscle. The 
base presents an oval surfdcc for articulation 
with the sacrum. The apex is rounded, and 
has attached to it the tendon of the external 
Sphincter ani muscle. It is occasionally bifid, 
and sometimes deflected to one or other side. 

Development. The coccyx is developed by 
four centres, one for each piece. Occasionally 
one of the three first pieces of this bone is de- 
veloped by two centres, placed side by side. 
The periods when the ossific nuclei make their 
appearance is the following: in the first seg- 
ment, at birth; in the second piece, at from 
five to ten years; in the third, from ten to 
fifteen years; in the fourti^, from fifteen to 
twenty years. As age advances, these various 
segments become united in the following order: 
the two first pieces join, then the third and 
fourth; and, lastly the bone is completed by 
the union of the second and third. At a late 
period of life, especially in females, the coccyx 
becomes joined to the end of the sacrum. 

Articulation. With the sacrum. 

Attachment of Muscles. On either side, the 
Coccygeus; behind, the Gluteus maximus; at 
its apex, the Sphincter 'aiii; and in front, 
the Levator ani. 

Of thk Spine in general. — The spinal 
column, formed by the junction of the verte- 
brae, is situated in the median line, at the pos- 
terior part of the trunk; its average length is 
about two feet two or three inches; the lum- 
bar region contributing seven parts, the dor- 
sal eleven, and the cervical five. 

Viewed in front, it presents two pyramids 
joined together at their bases, the upper one 
being formed by all the true vertebra) from the 
second cervical to the last lumbar; the lower 
one by the false vertebra), the sacrum, and 
cojecyx. Viewed somewhat more closely, the 
uppermost pyramid is seen to bo formed of 
three smaller pyramids. Of these the most 
superior one consists of the six lower cervical 
vertebral), its apex being formed by the axis or 
second cervical, its base by the first dorsal. 
The second pyramid, which is inverted, is 
formed by the four upper dorsal vertebrae, the 
base being at the first dorsal, the smaller end 
at the fourth. The third pyramid commences 
at the fourth dorsal, and gradually increases 
in size to the fifth lumbar. 

Viewed laterally (fig. 1 7), the spinal column 
presents several curves. In the dorsal region, 
the scat of the principal curvature, the spine 
c 
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ie concave anteriorly; whilst in the cervical and lumbar regions it is convex an- 
teriorly, especially in the Latter. The spine has also a slight lateral curvature, 
the convexity of which is directed towards the right side. This is most probably 
produced, as Bichat first explained, from the effect of muscular action; most persons 
using the right arm in preference to the left, especially in making long-continued 
efforts, when the body is curved to the right side. In support of this explanation, 
it has been found by Bedard, that in one or two individuals who were left-handed, 
the lateral curvature was directed to the left side. ^ 

The spinal column presents for examination an anterior, a posterior, and two 
lateral surfaces, a base, summit, and vertebral canal. 

The anterior surface presents the bodies of tho vertebras separated in the fresh 
state by the intervertebral discs. The bodies are broad in the cervical region, 
narrow in tho upper part of the dorsal, and broadest in the lumbar region. The 
whole of this surface is convex transversely, concave from above downwards in 
the dorsal region, and convex in the s^.mo direction in the cervical and lumbar 
regions. 

The posterior surface presents in the median lino the spinous processes. Those 
are short, horizontal, with biiid extremities in the cervical region. In tho dorsal 
region, they are directed obliquely above, assume almost a vertical direction in the 
middle, and are horizontal, like the spines of the lumbar vertebrae, below. They 
are separated by considerable intervals in the loins, by narrower intervals in the 
neck, and are closely approximated in tho middle of the dorsal region. On either 
side of the spinous processes; extending the whole length of the column, is tho 
vertebral groove, formed by the lominas in tho cervical and lumbar regions, where 
it is shallow, and by the laminas and transverse processes in the dorsal region, 
where it is deep and broad. In the recent state, these grooves lodge the deep 
muscles of tho back. External to tho vertebral grooves are the articular processes, 
and still more externally the transverse processes. In the dorsal region, these 
latter processes stand backwards, on a place considerably posterior to tho same pro- 
cesses in tho cervical and lumbar regions. Tho transverse processes in certain 
regions of the spine are formed of two different parts, or segments. In the cer- 
vical region, these two segments ore distinct; the one arising from tho side of tho 
body, tho other from tho pedicle of the vertebra; and these uniting, enclose tho 
vertebral foramen. In the dorsal region, tho anterior segment is wanting; the pos- 
terior segment retaining the name of the transverse process. In the lumbar region, 
the anterior segments (which are largely developed) are called the transverse 
processes; but, in reality, they are lumbar ribs, the posterior segments or true trans- 
verse processes existing in a rudimentary state, and being developed from the supe- 
rior articular processes, as in the cervical region. In the cervical region, the 
transverse processes are placed in front of the articular processes, and between tho 
intervertebral foramina. In the lumbar, they are placed also in front of the arti- 
cular processes, but behind tho intervertebral foramina. In the dorsal region, 
they are posterior both to the articular processes and foramina. 

llie lateral surfaces are separated from the posterior by tho articular processes 
in the cervical and lumbar regions, and by the transverse processes in the dorsal. 
These surfaces present in front the sides of the bodies of the vertebraB, marked in 
the dorsal region by the facets for articulation with the heads of the ribs. More 
posteriorly arc the intervertebral foramina, formed by the juxtaposition of tho inter- 
vertebral notches, oval in shape, smallest in the cervical and upper part of the dorsal 
regions, and gradually increasing in size to tho last lumbar. They are situated 
between the transverse processes in the neck, and in front of them in tho back and 
loins, and transmit the spinal nerves. The base of the vertebral column is formed 
by the under surface of the body of the fifth lumbar vertebra, and the summit by 
the upper surface of the atlas. The vertebral canal follows the different curves of 
the spine; it is largest in those regions in which the spine enjoys the greatest free- 
dom of movement, as in the neck and loins, where it is wide and triangular; and 
narrow and rounded in the back, where motion is more limited. 



OCCIPirAL BONE. 

THE SKULI.. 

Tbe Skull-is divided into two parts, the Cranium and the Face. The Cranium is 
composed of eight bones; viz., the occipital^ two parietaly frontal^ two temporal^ 
spheno^y and ethmoid. The Face is composed of fourteen bones; viz., the two 
naaalf two superior maacillaryy two lachrymal^ two malar^ two palate^ two inferior 
t^Hnatedy vomer y inferior maxillary. The ossicula audituSy the teethy and IVor- 
nikhn honesy are not included in this enumeration. 

Occipital. 

Two Parietal. 

Frontal. 

Two Temporal. 

Sphenoid. 

Ethmoid. 

Two Nasal. 

Two Superior Maxillary. 

Two Lachrymal. 

Two Malar. 

Two Palate. 

Two Inferior Turbinated. 

Vomer. 

Inferior Maxillary. 

The Occipital Bone. 

The Occipital Bone (fig. i8) is situated at the posterior and inferior part of the 
cranium, is trapezoid in form, curved upon itself, and presents for examination 
two surfaces, four borders, and four angles. 
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osTEmam. 

External Surface, Midway between the summit of the bone and the posterior 
margin of the foramen magnum is a prominent tubercle, the external occipital pr o- 
tuberance, for the attachment of the ligamentum nuchae ; and descending from it, 
as far as the foramen, a vertical ridge, the extern al o ccipi tal cres t. Passing out- 
wards from the occipital protuberance oh each side are two semicircular ridges, 
the s uperio r curved Hnes; and running parallel with these from the middle of the 
crest, are the two inferior curved line^. The surface of the bone above the supe- 
rior curved lines presents on each side a smooth s^riace, which, in the recent 
state, is covered by th e occipito-frontalis muscle , whilst the ridges, as w'ell as the 
surfaces of the bone between them, servo for the attachment of numerous muscles. 
The superior curved Ji^ a^(^nmnt intern^ly to the Trapezius, externally 
to the Qccipito-front aiis, an d Stern o-cleido masto idgus; to the extent shewn in the 
figure. The depressions between the curved lines to the Cpmplexus internally, 
the SpleniuB capitis and Obliquus superior externally, TIiq inferior curved line, 
and the depressions below it, imord insertion to the liectMjcapitis posticus, major 
a nd mino r. 

The foramen magnum is a large aperture, with rounded' shelving margins, oblong 
in form, and wider behind than in front; it tra nsmits the spinal cord and its mem- 
branes, the spinal accessory nerves, and the ve rtebral ar teries. On each sidp of the 
foramen magnum are the occipit al c on dyles, for articulation with the Atlas; they 
are convex articular surfaces, oval in form, and directed doAvn wards and out- 
wards; they approach each other anteriorly, and encroach more upon the anterior 
than the posterior segment of the foramen. On their inner surfatie is a rough 
tubercle, for the attachment of the check ligaments; wlViTst external to them is a 
rough tubercular prominence, the transvers e or ju gular process, channelled in 
front bj a deep Jtotch^. which for m s j)art ^ of the jugular foriunen. The under 
surface of this process affords attachment to the l^ectus.,capjLtk^ lateralis muscle; 
its upper or cerebral surface presents a deeply curved groove, which lodges pai*t 
of the lateral sinus, whilst its prominent extremity is marked by a quadrilateral 
rough surface, covered with cartilage in the fresh state, and articulating with a 
similar surface on the petrous portion of the temporal bone. On the outer side of 
each condyle is a depression, the anterior condyloid fossa, perforated at the bottom 
by the anterior condyloid foramen. This foramen (sometimes double) is directed 
downwards outwards, and forwards, and transmits the li ngual n erve . Behind each 
condyle is seen an irregular fossa, also perforated at ithe bottom by a foramen, tho 
posterior condyloid, for the transmission of a vein to tlio lateral sinus. This fossa 
and foramen are less regular in form and size than the anterior, and do not always 
exist. Sometimes they are found on one side only, and sometimes are altogether 
absent. In front of the forjimcn magnum is the basilar process, somewhat quadri- 
lateral in form, wider behind than in front; its under surface, which is rough, 
presenting in the median line a tubercular ridge, the pharyngeal s pine , for the 
attachment of the tendinous raphe and Supenor constrictor of the pharynx; and 
on each side of it, rougli depressions for the attachment of tho Hecti capitis 
antici, major and minor. 

The Internal or Cerebral Surface (fig. ig) is deeply concave. The occipital 
part is divided by a crucial ridge into four fosssc. The two superior, the smaller, 
receive tho posterior lobes of the cerebrum, and present eminences and depressions 
corresponding to their convolutions. The two inferior, which receive the lateral 
lobes of the cerebellum, are larger than the former, and compars^tively smooth; 
both are marked by slight grooves for the lodgment of arteries, the point of 
meeting of the four divisions of the crucial ridge is an eminence, the internal 
ocdiiifital protuberance, which rarely corresponds to that on the outer surface. 
Frohi this eminence, the superior division of the crucial ridge, called sulcus longi^ 
tudtkalisy runs upwards to the superior angle of the bone; it presents a deep 
groove for the superior longitudinal sinus, whilst its margins give attachment to 
the falx cerebri. The inferior division, the internal -occipital crest, runs to th^- 
morgin of the foramen magnum, on the edge of which it becomes gradually lofit: 
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this ridge, which is bifurcated below, serves for the attachment of the falx 
corebelli, and is slightly grooved for the lodgment of the occipital sinusesT^ Tte 
fmnsverse grooves' pass outwards to the laterarahgles; they 
are deeply grooved, for the lodgment of the lateral sinuses, their prominent margins 
affording attachment to the tentorium -cerebelli. At the point of meeting of these 
four grooves is a depression for the toreular Herophili, placed a little to the right 
of the internsil occipital protuberance. Tn the centre of the basilar portion of the 
bone is the foramen magnum, and above its margin, but nearer its anterior than 
its posterior part, the internal oi)eiiiiigs of the ant erior condyloi d j Qy pmina;! the 
internal cipeniugs ^tEe posterior condyloid being a little externaFand 

pjpst( 5 lor..to- them, and protected above by a small arch of bone. In front of the 
foramen magnum is the basilar process, presenting a shallow longitudinal depres- 
sion, the basilai? groove, for supporting the medulla oblongata; whilst on its lateral 

19. — Occipital Bone. Inner Surface. 



margins is ob^jryed a narrow channel on each side, which, when united with 
a similar chaimi on the petrous portion of the teniporal bone, foi*ms a groove, tho 
inferior petrosal, which lodges the i nferior petrosal sinus. 

Angles. Tho superior angle TT acute, andTs r^eiv^ the interval between 
the posterior superior angles of the two parietal bones: it corresponds with that 
part of the head in the foetus which is called tho posterior fontanelle. The infe^ 
rior angle is represented by the square-shaped surface of the basilar process. At 
an early period of life, a layer of cartilage separates this part of the bone from the 
sphenoid; but in the adult, the union between them is osseous. The lateral 
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angles correspond to the outer ends of the transTerse grooves, and are received into 
the interval between the posterior inferior angles of the parietal and the mastoid 
portion of the temporal. 

Borders. The superior extends on each side from the superior to the lateral angle, 
is deeply serrated for articulation with the parietal bone, and forms by this 
imion the lambdoid suture. The inferior border extends from the lateral to 
the inferior angle; its upper half is rough, and articulates with the mastoid por- 
tion of the temporal, forming the masto-occipital suture: the inferior half articu- 
lates with the petrous portion of the temporal, forming the petro-occipital suture: 
these two portions are separated from one another by the jugular process. In 
front of this process is a notch, which, with a similar one on the petrous portion 
of the temporal, forms the foramen lacorum posterius. This notch is often subdi- 
vided into two parts by a small process of bone. 

Structure. The occipital bone consists of two compact laminse, called the outer 
and inner tables^ having between them the diploic tissue; this bone is especially 
thick, at the ridges, protuberances, condyles, and basilar process; whilst at the 
bottom of the fossse it is thin, semi-transparent, and destitute of diploe. 

Development (fig20). The occipital bone has seven centres of development; 
four for the posterior or occi- 
pital part, one for the basilar 
portion ; and one for each con- 
dyloid portion. 

The four centres for the 
occipital portion are arranged 
in pairs above and below the 
occipital protuberance, and 
appear about the tenth week 
of foetal life; the inferior pair 
make their appearance first, 
and join; the superior pair be- 
come also united: these two 
segments now join together, 
and form a single piece. The 
condyloid portions then os- 
sify; and, lastly, the basilar 
portion. At birth, the bone consists of these four parts, separate from one another, 
the posterior being fissured in the direction of the original segments. At about 
the fourth year, the occipital and the two condyloid pieces join ; and at alK)ut the 
sixth year the bone consists of a single piece. At a later period, between the 
eighteenth and twenty-fifth years, the occipital and sphenoid become united, 
forming a single bone. 

Articulations. With six bones; two parietal, two temporal, sphenoid, and Atlas. 

Attachment of Muscles. To the superior curved lino are attached the Occipito- 
frontalis, Trapezius, and Stcmo-clei do-mastoid. To the space between the curved 
lines, the Gomplexus, Splenius capitis, and Obliquus superior; to the inferior curved 
line, and the space between it and the foramen magnum, the Rectus posticus ma- 
jor and minor; to the transverse process, the Rectus lateralis; and to the basilar 
process, the Recti antici majores and minores, and Superior Constrictor of the 
pharynx. 

Thx Pabistal Bones. 

The Parietal Bones form the sides and roof of the skull; they ore of an irre- 
gular quadrilateral form, and present for examination two surfaces, four borders, 
and four angles. 

Surfaces. The External Surface (fig. 2i)is convex, smooth, and presents about its 
centre an eminence, called the parietal eminence, which indicates the point iVhere 
ossification commenced. Crossing the centre of the bone in an arched direction 
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is a curved ridge, the temporal ridge, for the attachment of the temporal fascia. 
Above this ridge, the surface of the bone is rough and porous, and covered by tho 
aponeurosis of the Occipito-frontalis; below it tho bone is smooth, and affords 
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attachment to the Temporal muscle. At the back part of the superior border is a 
small foramen, the parietal foramen, which transmits a vein to the superior longi- 
tudinal sinus. Its existence is not constant, and its position varies considerably. 

The Internal Surface (fig. 22), concave, presents numerous eminences and 
depressions for lodging the convolutions of tho brain, and minute furrows for the 
ramifications of the meningeal arteries: these run upwards and backwards from 
deep grooves, which commence in the anterior inferior angle, and at tho central 
and posterior part of the lower border of tho bone. Along the upper margin is 
part of a shallow groove, which, when joined to tho opposite parietal, forms a 
channel for the superior longitudinal sinus, the elevated edges of which afford 
attachment to tho falx cerebri. Near tho groove are seen several depressions; they 
lodge tho Pacchionian bodies. The internal opening of the parietal foramen is 
also seen when that aperture exists. 

Borders, Tho superior, tho longest, is dentated to articulate with its fellow 
of the opposite side, forming the sagittal suture. Tho inferior is divided into 
three parts; of these, the anterior is thin and pointed, bevelled at tho expense of 
the outer surface, and overlapped by tho tip of tho great wing of the sphenoid; 
the middle portion is arched, bevelled at tho expense of the outer surface, and 
overlapped by the squamous portion of the temporal; tho posterior portion being 
thick arid serrated for articulation with the mastoid portion of the temporal. 
The anterior border, deeply serrated, is bevelled at the expense of the outer sur- 
face above, and of the inner below; it articulates with the frontal bone, forming 
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th 6 coronal suture. The postenar border^ deeply denticulated, articulates with 
the occipital, formings the lambdoid suture. 

Angles. The anterior superior^ thin and pointed, corresponds with that portion 
of the skull -which in the foetus is membranous, and is called the anterior fonr 
tmelle. The anterior inferior angle is thin and lengthened, being received in 
the interval between the great wing of the sphenoid and the frontal. Its inner 
surface is marked by a deep groove, sometimes a canal, for the middle meningeal 
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artery. The posterior superior angle corresponds with the junction of the sagittal 
and lambdoid sutures. In the foDtus this part of the skull is membranous, and is 
called the posterior fontanelle. The posterior inferior articulates with the mas- 
toid portion of the temporal bone, and presents on its inner surface a broad 
shallow groove for the lateral sinus. 

Development. The parietal bone is developed by one centre, which corresponds 
with the ])arictal eminence, and makes its first appearance about the fifth or sixth 
week of fcctal life. 

Articulaiions. With five bones; the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles. To one only, the Temporal. 

The Frontal Bone. 

This bone, which resembles a cockle-shell in form, consists of two portions— ^ 
a vertical or frontal portion, situated^ at the anterior part of the cranium, forming 
the forehead; and a horizontal or orbito-nasal portion, which enters into the for- 
m'ktion of the roof of the orbits and nose. ' 

VerdeahPortion. External Surface if). In the median line, traversing 
the bone from the upper to its lower part^ is a slightly elevated ridge, and in ':' 
young subjects a suture, which represents the point of union of its two laterals 



FRONTAL BONE. 


25 


halves; in the adult, this suture usually disappears. On either side of this ridge, 
a little below the centre of the bone, is a rounded eminence, the frontal eminence, 
which indicates the point where ossification commenced. The whole surface of 
the bone above this part is smooth, and covered by the aponeurosis of the Occipito- 
frontalis muscle. Below tlie frontal protuberance, and separated from it by a 
slight groove, is the superciliary ridge, a curved eminence, broad internally where 
it is continuous with the nasal eminence, less distinct externally as it arches 
outwards. Beneath the superciliary ridge is the supra-orbital arch, a curved and 
prominent margin, which forms the upper boundary of the orbit, and separates the 
vertical from the horizontal portion of the bone. At the inner third of this arch 
is a notch, sometimes converted into a foramen by a bony process or ligament, and 
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called tlie mpra-orbital notch or foramen. It transmits the supra-orbital artery, 
veins, and nerve. The supra-orbital arch terminates externally in tlie external 
angular process, and internally in the internal angular process. The external 
angular is a strong prominent process, which articulates with the malar: running 
upwards and backwards from it is a sharp curved line, the temporal ridge, for the 
attachment of the temporal fascia; and beneath it a slight concavity, that forms 
port of the temporal fossa, and gives origin to the Temporal muscle. The internal 
angular processes are loss marked than the external, and articulate with the 
lachrymal bones. Between the two is a rough, uneven interval, called the nasal 
notch, which articulates in the middle line with the nasal, and on either side with 
the nasal process of the superior maxillary boni^s. 

Vertical Portion. Internal Surface (fig. 24). Along the middle line of this^ 
^rface is a vertical groove, sulcus longitudinalis, the edges of which unite beloW*^ 
to form a ridge, the frontal crest; the groove lodges the superior longitudinal 
sinus, whilst its edges afford attachment to the falx cerebri. The crest terminates 
belipw. at a small opening, the foramen coecum, which is generally completed be- 
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hind'.bj the ethmoid; it lodges a process of the falx cerebri, and oecasionally 
transmits a small vein from the nose to the superior longitudinal sinus, On 
either side of the groove, the bone is deeply concave, presenting eminences and 
depressions for the convolutions of the brain, and numerous small furrows for 
lodging the ramifications of the anterior meningeal arteries. Several small, irregular 
fossse are also seen on either side of the groove, for the reception of the Pacchionian 
bodies. 

Horizontal Portion. External Surface. This portion of the bone consists of 
two thin plates, which form the vault of the orbits, separated from one another by 
the ethmoidal notch. Each orbital vault consists of a smooth, concave, trian- 
gular plate of bone, marked at its anterior and external part (immediately beneath 
the external angular process) by a shallow depression, the lachrymal fossa, for 
lodging the lachrymal gland; and at its anterior and internal part, by a de- 
pression, sometimes a tubercle, for the attachment of the fibrous pulley of the 
superior oblique muscle. The ethmoidal notch separates the two orbital plates: it 
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which extend upwards and outwards, a Tariable distance, between the two tidyles 
of the skull, and are separated from one another hy a thin bony septum. They 
give rise to ,tho prominences above ilie root of the hose, called the nasal 
eminences. In the child they are absent, and they become gradually developed 
as age advances. They are lined by mucous membrane, and communicate with 
the nose by the infundibulum. 

The Internal Surface of the Horizontal Portion presents the convex upper 
surfaces of the orbital plates, separated from each other in the middle line by the 
ethmoidal notch, and marked by eminences and depressions for the convolutions of 
the anterior lobes of the brain. 

Borders. The border of the vertical portion is thick, strongly serrated, bevelled 
at the expense of the internal table above, where it rests upon the parietal, at the 
expense of the external table at each side, where it receives the lateral pressure 
of those bones: this border is continued below, into a triangular rough surface, 
which articulates with the great wing of the sphenoid. The border of the 
horizontal portion is thin, bevelled at the expense of the internal table, and 
articulates with the lesser wing of the sphenoid. 

Structure. The vertical portion consists of diploic tissue, contained between 
two compact laminae, the bone being especially thick in the situation of the nasal 
eminences and external angular processes. The horizontal portion is thinner, 
more translucent, and composed entirely of compact tissue. 

Development. The frontal bone is developed by two centres, one for each lateral 
half, which make their appearance, at an early period of foetal life, in the situation 
of the orbital arches. At birth it consists of two pieces, which afterwards become 
united along the middle line, by a suture which runs from the vertex to the root 
of the nose. This suture becomes obliterated within a few years after birth; but 
it occasionally remains throughout life. 

Articulations. With twelve bones ; two parietal, sphenoid, ethmoid ; two nasal, 
two superior maxillary, two lachrymal, and two malar. 

Attachment of Muscles. To three pairs; the Corrugator supercilii. Orbicularis 
palpebrarum, and Temporal. 

The Temporal Bones. 

The Temporal bones, situated at the side and base of the skull, present for 
examination a squamous, mastoid, and petrous portion. 

The Squamous Portion (fig. 25), the most anterior and superior part of the 
bone, is fiatten# and scale-like in form, thin and translucent in texture. Its 
outer surface is smooth, convex, and grooved for the deep temporal arteries; it 
afibrds attachment to the fibres of the Temporal muscle, and forms part of the tem- 
poral fossa. At its back part may bo seen a curved ridge — part of the temporal 
ridge; it serves for the attachment of the temporal fascia, limits the origin of 
the Temporal muscle, and marks the boundary between the squamous and mastoid 
portions of the bone. Projecting from the lower part of the squamous portion, 
is a long and arched process of bone, the zygomatic process. It is at first 
directed outwards, its two surfaces looking upwards and downwards; it then 
appears as if twisted upon itself, and takes a direction forwards, its surfaces now 
looking inwards and outwards. The superior border of this process is long, thin, 
and sharp, and serves for the attachment of the temporal fascia. The inferior, 
'short, thick, and arched, has attached to it some of the fibres of the Masseter 
muscle. Its outer surface is .convex and subcutaneous. Its inner, concave, also 
affords attachment to the Masseter. The extremity, broad and deeply serrated, 
articulates with the malar bone. This process is connected to the temporal bone 
by three divisions, called the roots of the zygomatic process, an anterior, middle, 

' and posterior. The anterior, which is short, but broad and strong, runs trans- 
versely inwards into a rounded eminence, the eminentia orticularis. This eminence 
forms the front boundary of the glenoid fossa, and in the recent state is covered 
with cartilage. The middle root runs obliquely inwards, and terminates at the 
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edgb of a well-marked fissure, the Glaserian fissure; whilst the posterior, which 
is strongly mairked, runs from the upper border of the zygoma, in ah arched 
direction, upwards and backwards, forming the posterior part of the temporal 
ridge. At the junction of the anterior and middle roots is a projection, called the 
tubercle^ for the attachment of the external lateral ligament of the lower jaw; 
and between, these roots is a large oval depression, forming part of the glenoid 
fossa, for the reception of the condyle of the lower jaw. This fossa is bounded 
in front by the eminentia articularis; behind, by the vaginal process; and exter- 
nally by the auditory process; and is divided into two parts by a narrow slit, the 
Glaserian fissure: the anterior part, formed by the squamous portion of the bone 
is smooth, covered in the recent state with cartilage, and articulates with the 
condyle of the lower jaw; the posterior part, rough and uneven, and formed 
chiefly by the vaginal process of the petrous portion, lodges part of the parotid 
gland. The Glaserian fissure, dividing the two, leads into the tympanum; it 
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lodges the processus gracilis of the malleus, and transmits the laxator tympani 
muscle and the anterior tympanic artery. The chorda tympani nerve passes 
through a separate canal parallel to the Glaserian fissure, on the outer side of the 
Eustachian tube, in the retiring angle between the squamous and petrous portions 
of the temporal bone. 

The internal surface of the squamous portion (fig. 26) is concave, presents nu- 
merous eminences and depressions for the convolutions of • the cerebrum, and two 
well marked grooves for the branches of the middle meningeal artery. 

Borders. The superior border is thin, bevelled at the expense of the internal 
surface, so as to overlap the lower border of the parietal bone, forming the, 
squamous suture. The anterior inferior border is thick, serrated, and bevelled 
alternately at the expense of the inner and outer surfaces, for articulation with^ the 
great wing of the sphenoid. 
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. The Mastoid Portion is situated at the posterior part of the bone, its outer 
surface is rough, and perforated by numerous foramina, one of theBe,,pf large size, 
situated at the posterior border of the bone, is termed the mastoid foramen^ it 
transmits a vein to the lateral sinus and a small artery. The position and size 
of this foramen are very variable, being sometimes situated in the occipital bone, 
or in the suture between it and the occipital. The mastoid portion is continued 
below into a conical projection, the mastoid process, the size and form of which 
varies considerably in different individuals. This process serves for the attach- 
ment of the Sterno-inastoid, Splenius capitis and Trachelo-mastoid (see fig. 25); 
on the inner side of the mastoid process is a deep groove, the digastric fossa, for 
the attachment of the Digastric muscle, and running parallel with it, but more 
internal, the occipital groove, which lodges the occipital artery. The internal 
surface presents a deeply curved groove which lodges the lateral sinus, and into 
it may be seen opening the mastoid foramen. 


26.— Loft Temporal Bone. Inner Surface. 



Borders, The superior border of the mastoid portion is rough and serrated for 
articulation with the posterior inferior angle of the parietal bone. The posterior 
border, also uneven and serrated, ai'ticulates with the inferior border of the occi- 
pital bone between its lateral angle and jugular process. 

Tho Petrous Portion^ so named from its extreme density and hardness, is a 
pyramidal process of bone, wedged in at the base of the skull between the sphenoid 
and occipital bones. Its direction from without is forwards, inwards, and a little 
downwards. It presents for examination a base, an apex, three surfaces, and 
three borders. The base is applied against tho internal surface of the squamous 
and mastoid portions, its upper half being concealed, but its lower half is exposed 
by their divergence, which brings into view the oval expanded orifice of a canal 
leading into the tympanum, the meatus auditorius externus. This canal is situated 
between the mastoid process and the posterior and middle roots of the zygoma; its 
upper margin is smooth and rounded, its lower surrounded by a curved plate of 
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bone, the auditory process, the free margin of which is rough for the attachment 
of the cartilage of the ear. The apex of the petrous portion, rough and uneven, 
is received into the angular interval between the spinous process of the sphenoid, 
and the basilar process of the occipital; it presents the anterior oidfice of the 
carotid canal, and forms the posterior and external boundary of the foramen 
lacerum medium. The anterior surface (fig. 26) of the petrous portion, forms the 
posterior boundary of the middle fossa of the skull. This surface is continuous 
with the squamous portion, to which it is united by a suture, the temporal suture, 
the remains of which are distinct at a late period of life. Proceeding from the 
base to the apex, this surface presents five points for examination. i. An 
eminence which indicates the situation of the superior semicircular canal. 2. A 
shallow groove, sometimes double, leading backwards to an oblique opening, the 
hiatus Fallopii, for the passage of the petrosal branch of the Vidian nerve. 3. A 
smaller opening immediately beneath and external to the latter for the passage of 
the smaller petrosal nerve. 4. Near the apex of the bone is scon the termination 
of the carotid canal, the wall of which in this situation is deficient in front. 5. Above 
the foramen is a shallow depression for the reception of the Gasserian ganglion. 

The posterior surface forms the front boundary of the posterior fossa of the 
skull, and is continuous with the inner surface of the mastoid portion of the bone. 
It presents three points for examination, i. About its centre is a large orifice, 
the meatus auditorius intemus. This aperture varies considerably in size, its 
margins are smooth and rounded, and it leads into a short and oblique canal 
which is directed outwards and forwards. It transmits the auditory and facial 
nerves and auditory artery. 2. Behind the meatus auditorius is a small slit almost 
hidden by a thin plate of bone, and leading to a canal, the aquaeductus vestibuli; 
it transmits a small artery and vein, and lodges a process of the dura mater. 
3. In the interval between these two openings, but above them, is an angular 
depression which lodges a process of the dura mater, and transmits a small vein 
into the cancellous tissue of the bone. 

The inferior or basilar Surface (fig. 27) is rough and irregular, and forms 
part of the base of the skull. Passing from the apex to the base, this surface 
presents eleven points for examination; i. A rough surface, quadrilateral in form, 
which serves partly for the attachment of the Levator palati, and Tensor tympani 
muscles. 2. The opening of the carotid canal, a large circular aperture, which 
ascends at first vertically upwards, and then making a bend, runs horizontally 
forwards and inwards. It transmits the internal carotid artery, and the carotid 
plexus. 3. The aquaeductus cochleae, a small triangular openipg, lying on the 
inner side of the latter, close to the posterior border of the bone; it transmits a 
vein from the cochlea, which joins the internal jugular. 4. Behind these openings 
is a depression, the jugular fossa, which varies in depth and size in different skulls; 
it lodges the internal jugular vein, and with a similar depression on the margin 
of the occipital bone, forms the foramen lacerum ^posterius. 5. A small foramen 
for the passage of Jacobson’s nerve (the tympanic branch of the glosso-pharyngeal). 
This is seen on the ridge of bone dividing the carotid canal from the jugular fossa. 

6. The canal for Arnold’s nerve, seen on the inner wall of the jugular fossa. 

7. Behind the jugular fossa is a smooth square-shaped facet, the jugular surface, 
which articulates with the jugular process of the occipital bone. 8. The vaginal 
process, a very broad sheath-like plate of bone, which extends from the carotid 
canal to the mastoid process; it divides behind into two laminsB, receiving between 
them the 9th point for examination, the styloid process; a long sharp spine, about 
an inch in length, continuous with the vaginal process, between the laminsB of 
which it is received, and directed downwards, forwards, and inwards. It affords 
attachment to three muscles, the Sty lo-pharyngeus, Stylo-glossus, and Stylo-hyoideus, 
and two ligaments, the stylo-hyoid and stylo-maxillary. lO. The stylo-mastoid 
foramen, a father large orifice, placed between the styloid and mastpid processes t 
it is the termination of the aquaeductus Fallopii, and transmits the facial nerve 
and stylo-mastoid artery. 11. The auricular fissure^^situated between the vaginal 
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and mastoid processes, and transmitting the auricular branch of the pneumo- 
gastric nerve. 

Borders. The superior^ the longest, is grooved for the superior petrosal sinus, 
and has attached to it the tentorium cerebelli: at its inner extremity is a semilunar 
notch, upon which reclines the fifth nerve. The posterior border is intermediate 
in length between the superior and the anterior. Its inner half is marked by a 
groove, which, when completed by its articulation with tlie occipital, forms the 
channel for the inferior petrosal sinus. Its outer half presents a deep excavation 


17. — Petrous Portion. Inferior Surface. 
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for the jugular fossa, which, with a similar notch on the occipital, forms the fora- 
men lacerum posterius. A projecting eminence of bone occasionally stands out 
from the centre of the notch, and divides the foramen into two parts. The ante- 
rior border is divided into two parts, an outer, joined to the squamous portion by 
a suture the remains of which are distinct; an inner, free, articulating with the 
spinous process of the sphenoid. At the angle of junction of these two parts, are 
seen two canals, separated from one another by a thin plate of bone, the processus 
cochleariformis; they both load into the tympanum, the upper one transmitting the 
Tensor tympani muscle, the lower one the Eustachian tube. 

Structure. The squamous portion is like that of the other cranial bones, the 
mastoid portion cellular, and the petrous portion dense and hard. 

Development (fig. 28). The temporal bone is developed by four centres, exclusive 
of those for the internal ear and the ossicula, viz.; — one for the squamous portion 
including the zygoma, one for the petrous and mastoid parts, one for the styloid, 
and one for the auditory process (t^panic bone). The first traces of the develop- 
ment of this bone are fpund in ^e squamous portion, they appear about the time 
when osseous matter is deposited in the vertebrae; the auditory process succeeds 
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next, it consists of ip elliptical portion of bone, forming about three-fourths of a 
circle, the deficiencj being above; it is grooved along its concave surface for the 

.g-Devolopment of Ibrnporal Bone. »tt^ent of the raembrana t^^i, 

and oecomes united by its extremities 
to the squamous portion during the last 
months of intra-utorino life. The pe- 
trous and mastoid portions then become 
ossified, and lastly tho styloid process, 
which remains separate a considerable 
period, and is occasionally never united 
to tho rest of the honoi At birth the 
temporal bone, excluding the styloid 
process, is formed of three pieces, tho 
squamous and zygomatic, the petrous 
and mastoid, and the auditory. Tho 
auditory process joins with tho squa- 
mous at about tho ninth mouth. The 
petrous and mastoid join with the squa- 
mous during the first year, and the sty- 
loid process becomes united between 
the second and third years. The sub- 
sequent changes in this bone are tho 
extension outwards of the auditory 
process so as to form tho meatus audi- 
torius, tho glenoid fossa becomes deeper, 
and tho mastoid part enlarges from the development of numerous cellular cavities 
in its interior. 

Articulations, With five bones, occipital, parietal, sphenoid, inferior maxil- 
lary and malar. 

Attachment of Muscles, To tho squamous portion, the Temporal; to the zygoma, 
the Masseter; to the mastoid portion, the Occipito-frontalis, Sterno-mastoid, Splenius 
capitis, Trachelo-mastoid, Digastricus and lletrahens aurem; to tho styloid process, 
the Stylo-pharyngeus, Stylo-hyoideus and Stylo-glossus; and to the petrous portion, 
the Levator palati, Tensor tympani, and Stapedius. 

The Sphenoid Bone. 

The Sphenoid (cr^v, a ‘wedge’; €^809, ‘like’) is situated at the anterior part of 
the base of the skull, articulating with all the other cranial bones, which it binds 
firmly and solidly together. In its form it somewhat resembles a bat, with its 
wings extended; and is divided into a central portion or body, two greater and 
two lesser wings extending outwards on each side of tho body; and two processes, 
the pterygoid processes, wliich project from it below. 

The Body presents for examination four surfaces — a superior, an inferior, an 
anterior, and a posterior. 

The superior surface (fig. 29). From before, backwards, is seen a prominent 
spine, the ethmoidal spine, for articulation with the ethmoid; behind this a smooth 
surface, presenting in the median line a slight longitudinal eminence, with a de- 
pression on each side, for lodging the olfactory nerves. A narrow transverse 
groove, the optic groove, bounds the above-mentioned surface behind; it lodges the 
optic commissure, and terminates on either side in the optic foramen, for the pas- 
sage of the optic nerve and ophthalmic artery. Behind the optic groove is a 
sm^ eminence, olive-like in shape, the olivary process; and still more posteriorly; 
a deep, depression, the pituitary fossa, or sella Turcica, which lodges the pituitai^v 
body. This fossa is perforated by numerous foramina, for the transmission of 
trient vessela to the substance of the bone. It is bounded in front by two small 
eminences, <mo on either side, called the middle clinoid processes, and behind by 
a square-shaped plate of bone, terminating at eadh superior angle in a tubercle, the 
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poaterioF clinoid processes, the size and form of which vary considerably in different 
individualis. The sides of this plate of bone are notched below, for the passage of 
the sixth pair of nerves; and behind, it presents a shallow depression, which slopes 

29. — Sphenoid Bono, Superior Surface. 
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perpendicular plate of the ethmoid. On either side of it are the irregular op|aii!ig8 
leading into the sphenoidal sinuses. These are two large, irregular cavitiMi^ liol* 
lowed out of the interior of the body of the sphenoid bone, and separated from 
one another by a more or loss complete perpendicular septum; their form varies 
considerably, being often subdivided by irregular osseous laminae. These sinuses 
do not exist in children; but they increase in size as age advances. They are 
partially closed, in front and below, by two thin triangular plates of bone, the 
sphenoidal turbinated hones, leaving a round opening at their upper parts, by 
which they communicate with the upper and back part of the nose, and occa- 
sionally with the posterior ethmoidal cells. The lateral margins of this surface 
present a serrated edge, which articulates with the os planum of the ethmoid, 
completing the posterior ethmoidal cells; the lower margin, also rough and serrated, 
articulates with the orbital process of the palate bone; and the upper margin 
with the orbital plate of the frontal bone. The inferior surface presents, in the 
middle line, a triangular spine, the rostrum, which is continuous with the vertical 
plate on the anterior surface, and is received into a deep fissure between the al^ 
of the vomer. On each side may be seen a projecting lamina of bone, which runs 
horizontally inwards from near the base of the pterygoid process: these plates, 
termed the vaginal processes, articulate with the edges of the vomer. Close to the 
root of the pterygoid process is a groove, formed into a complete canal when articu- 
lated with the sphenoidal process of the palate bone; it is called the pterygo-pala- 
tine canal, and transmits the pterygo-palatine vessels and pharyngeal nerve. 

The Greater Wings are two strong processes of bone, which arise at the sides 
of the body, and are curved in a direction upwards, outwards, and backwards; 
being prolonged behind into a sharp-pointed extremity, called the spinous process 
of the sphenoid. Each wing presents three surfaces and a circumference. The 
superior or cerebral surface forms part of the middle fossa of the skull; it is 
deeply concave, and presents eminences and depressions for the convolujfions of 
the brain. At its anterior and internal part is seen a circular aperture, the. 
foramen rotundum, for the transmission of the second division of the fifth nerve. 
Behind and external to this, a large oval foramen, the foramen ovale, for the trans- 
mission of the third division of the fifth, the small meningeal artery, and the small 
petrosal nerve. At the inner side ^of the foramen ovale, a small aperture may 
occasionally be seen opposite the root of the pterygoid process; it is the foramen 
Yesalii, transmitting a small vein. Lastly, in the apex of the spine of the sphe- 
noid is a short canal, sometimes double, the foramen spinosum; it transmits the 
middle meningeal artery. The external surface is convex, and divided by a trans- 
verse ridge, the pterygoid ridge, into two portions. The superior or larger, 
convex from above downwards, concave from before backwards, enters into the 
formation of the temporal fossa, and attaches port of the Temporal muscle. The 
inferior portion, smaller in size and concave, enters into the formation of the 
zygomatic fossa, and afiTords attachment to the External pterygoid muscle. It 
presents, at its posterior part, a sharp-pointed eminence of bone, the spinous 
process, to which is connected the internal lateral ligament of the lower jaw, and 
the Laxator tympani muscle. The pterygoid ridge, dividing the temporal and 
zygomatic portions, gives attachment to the upper origin of the External ptery- 
goid muscle. At its inner extremity is a long triangular spine of bone, which 
serves to increase the extent of origin of this muscle. The anterior or orbital 
surface, smooth and quadrilateral in form, assists in forming the outer wall of the 
orbit. It is bounded above by a serrated edge, for articulation with the frontal 
bone; below, by a rounded border, which enters into the formation of the spheno- 
maxillary fissure; internally, it enters into the formation of the sphenoidal fissurei 
whilst externally it presents a serrated margin, for articulation with the moh# 
bone. At the upper part of the inner border is a notch, for the transmisdon of a; 
branch of the ophthalmic artery; and at its lower part a small pointed spine of 
bone, which serves for the attachment of part of the lower head of the external 
rectus. One or two small foramina may occasionally be. seen, for the passage of 
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arteries; they are called the external orbitar foramina. Circumference: from 
the body of the sphenoid to the spine (commencing from behind), the outer half of 
this margin is serrated, for articulation with the petrous portion of the temporal 
bone; whilst the inner half forms the anterior boundary of the foramen lacerum 
medium, and presents the posterior aperture of the Vidian canal. In front of the 
spine, the circumference of the great wing presents a serrated edge, bevelled at 
the expense of the inner table below, and of the external a))0ve, which articulates 
with the squamous portion of the temporal bone. At the ^tip of the great wing 
a triangular portion is seen, bevelled at the expense of the internal surface, for 
articulation with the anterior inferior angle of the parietal bone. Internal to this 
is a broad serrated edge, for articulation with the frontal bone: this surface is 
continuous internally with the sharp inner edge of the orbital plate, which assists 
in the formation of the sphenoidal fissure. 

The Lesser Wings (processes of Ingrassias) are two thin triangular plates of 
bone, which arise from the upper and anterior part of the body of the sphenoid; 
and, projecting transversely outwards, terminate in a more or less acute point. 
The superior surface of each is smooth, fiat, broader internally than externally, and 
supports the anterior lobe of the brain. The inferior surface forms the back part 
of the roof of the orbit, and the upper boundary of the sphenoidal fissure, or 
foramen lacerum anterius. This fissure is of a triangular form, and leads from the 


cavity of the cranium into the orbit; it is bounded internally by the body of tho 
sphenoid; above, by the lesser wing; and below, by the orbital surface of the 
great wing; and is converted into a foramen by the articulation of this bone with 
the frontal. It transmits the third, fourth, ophthalmic division of tho fifth and 
sixth nerves, and the ophthalmic vein. The anterior border of tho lesser wing 
is serrated, for articulation with the frontal bone; the posterior, smooth and 
rounded, is received into the fissure of Sylvius of the brain. The inner extremity 
of this border forms the anterior clinoid process. The lesser wing is connected to 
the side of tho body by two roots, the upper thin and fiat, the lower thicker, 
obliquely directed, and presenting on its outer side a small tubercle, for tho attach- 
ment of tho common tendon of the muscles of the eye. Between the two roots 
is the optic foramen, for the transmission of the optic nerve and ophthalmic artery. 


The Pterygoid processes 
(fig. 31), one on each side, 
descend perpendicularly from 
the point where the body and 
great wing unite. Each pro- 
cess consists of an external 
and an internal plate, sepa- 
rated behind by an intervening 
notch; but joined partially in 
front. external pterygoid 
plate is broad and thin, turned a 
little outwards, and forms part 
of the inner wall of the zygo- 
matic fossa. It gives attach- 
ment, by its outer surface, to 
the External pterygoid; its 



inner surface fbrms part of 

the pterygoid fossa, and gives attachment to the Internal pterygoid. The internal 
pterygoid plate is much narrower and longer, curving outwards at its extremity, 
into a hook-like process of bone, the hamulor process, around which turns the 
teH^km' of the Tensoi^-palati muscle. At the base of this plate is a small, oval, 
shallow depression, the scaphoid fossa, from which arises the Tensor-palati, and 
above which is seen the posterior orifice of the Vidian canal. Tho outer surface 
of this plate forms part of tho pterygoid fossa, tho inner surface forming the outer 
boundary of the posterior aperture of the nares. The two pterygoid plates are 
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separated delow by an angular notch, in which the pterygoid process, or tuberosity, 
of the palate bone is received. The anterior surface of the pterygoid process is 
very broad at its base, and supports Meckel’s ganglion. It presents, above, the 
anterior orifice of the Vidian canal ; and below, a rough margin, which articulates 
with the perpendicular plate of the palate bone. 

Development The sphenoid bone is developed by ten centres, six for the pos- 
terior sphenoidal division, and four for 32.— Development of Sphenoid, 

the anterior sphenoid. The six centres By Ten Centres, 

for the post-sphenoid are, one for each 
greater wing and external pterygoid plate; 
one for each internal pterygoid plate; 
two for the posterior part of the body. 

The four for the anterior sphenoid are, 
one for each lesser wing and anterior part 
of the body; and one for each sphenoidal 
turbinated bone. Ossification takes place 
in these pieces in the following order: the 
greater wing and external pterygoid plate 
are first formed, ossific granules being 
deposited close to the foramen rotundum on each side, at about the second month 
of foetal life; ossification spreading outwards into the great wing, and downwards 
into the external pterygoid process. Each internal pterygoid plate is then formed, 
and becomes united to the external about the middle of foetal life. The two 
centres for the posterior part of the body appear as separate nuclei, side by side, 
beneath the sella Turcica; they join about the middle of foetal life into a single 
piece, which remains ununited to the rest of the bone until after birth. Each lesser 
wing is formed by a separate centre, which appears on the outer side of the optic 
foramen, at about the third month; they become united and join with the body 
at about the eighth month of foetal life. At about the end of the third year, 
ossification has made its appearance in the sphenoidal spongy bones. 

At birth, the sphenoid consists of three pieces; viz. the greater wing and ptery- 
goid processes on each side; the lesser wings and body united. At the first 
year after birth, the greater wings and body arc united. From the tenth to the 
twelfth year, the spongy bones commence their junction to the sphenoid, and be- 
come completely united by the twentieth year. Lastly, the sphenoid joins the 
occipital. 

Articulations. The sphenoid articulates with all the bones of the cranium, and 
five of the face; the two malar, two palate, and vomer: the exact extent of articu- 
lation with each bone is shewn in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid, Internal pterygoid, 
Superior constrictor, Tensor-palati, Laxator-tympani, Levator-palpebras, Obliquus 
superior, Superior rectus. Internal rectus. Inferior rectus. External rectus. For the 
exact attachment of the muscles of the eye to the sphenoid bone, see fig. 133. 

Tub Sphenoidal Spongy Bones. 

The Sphenoidal Spongy Bones are two thin, , curved plates of bone, which 
exist as separate pieces up to the fifteenth year. They are situated at the anterior 
and inferior part of the body of the sphenoid, serving to close in the sphenoidal 
fiinuses in this situation. They are irregular in form, thick, and tapering to a 
point behind, broader and thinner in front. Their inner surface, which looks 
towards the cavity of the sinus, is concave; their outer surface convex. Each 
bone articulates in front with the ethmoid, axi aperture of variable size being left 
in theHr anterior wall, which communicates with the posterior ethmoidal cells: 
behind, its point is placed under the voxner, and is received between the toot of 
the pterygoid process on the outer side, and the rostrum of the sphenoid on the 
inner: ex^BViallyi it articulates with the palate. 
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The Ethmoid. 

The Ethmoid a sieve), is an exceedingly light spongy bone, of a cubical 

form, ^situated at the anterior part of the base of the cranium, between the two 
orbits, at the root of the nose. 

It consists of three parts: a 
horizontal plate, which forms 
part of the base of the cra- 
nium; a perpendicular plate, 
which forms part of the sep- 
tum nasi; and two lateral 
masses of cells. 

The Horizontal or Cribri^ 
form Plate (fig.33) forms part 
of the anterior fossa of the 
base of the skull, and is re- 
ceived into the ethmoid notch' 
of the frontal bone between 
the two orbital plates. Pro- 
jecting upwards from the 
middle line of this plate, at its 
fore part, is a thick smooth 
triangular process of bone, 
the crista galli,so called from its resemblance to a cock*s-comb. Its base joins the 
cribriform plate. Its posterior border, long, thin, and slightly curved, serves for 
the attachment of the falx cerebri. Its anterior, short and thick, articulates with 
the frontal bone, and presents at its lower part two small projecting alac, which 
are received into corresponding depressions in the frontal, completing the foramen 
emeum behind. Its sides are smooth, and sometimes bulging, when it is found to 
enclose a small sinus. On each side of the crista galli, the cribriform plate is 
concave, to support the bulb of the olfactory nerves, and perforated by numerous 
foramina for the passage of its filaments. These foramina consist of three sets, 
corresponding to the three sets of olfactory nerves; an inner, which are lost in 
grooves on the upper part of the septum; an outer set, continued on to the surface 
of the upper spongy bones; whilst the middle set run simply through the bone, 
and transmit nerves distributed to the roof of the nose. At the front part of 
the cribriform plate, by the side of the crista galli, is a small fissure, which trans- 
n^its the nasal branch of the ophthalmic nerve; and at its posterior part a trian- 
gular notch, which receives the ethmoidal spine of tho sphenoid. 

The Perpendicular 
Plate (fig. 34) is a thin 
central lamella of bone, 
which descends from the 
under surface of tho 
cribriform plate, and 
assists in forming the 
septum of the nose. Its 
anterior border articu- 
lates with the frontal 
spine and crest of the 
nasal bones. Its poste- 
rior, divided into two 
parts, is connected by 
its upper half with the 
rostrum of the sphe- 
noid; its lower half with 
the vomer. The infe- 


34, — Perpendicular Plate of Ethmoid (enlarged). Shewn by 
removing the Right Lateral Mass. 



33.-— Ethmoid Bone. Outer Surface (enlarged). 
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rior border Benrea for the attachment of the triangular cartilage of the nose. 
On each side of the perpendicular plate numerous grooves and canals ai^ seen, 
leading from the foramina on the cribriform plate; they lodge the filaments of the 
olfactory nerves. 

The Lateral Masses of the ethmoid are made up of a number of thin walled 
cellular cavities, called the ethmoidal cells. In the disarticulated bone, many 
of these appear to be broken; but when the bones are articulated, they are closed 
in in every part. The superior surface of each lateral mass presents a number of 
these apparently half-broken cellular spaces; these, however, are completely closed 
in when articulated with the edges of the ethmoidal fissure of the frontal bone. 
Crossing this surface are seen two grooves on each side, converted into canals by 
articulation with the frontal; they are the anterior and posterior ethmoidal fora- 
mina. They open on the inner wall of the orbit, and transmit; the anterior, the 
anterior ethmoidal vessels and nasal nerve; the posterior, the posterior ethmoidal 
artery and vein. The posterior surface also presents large irregular cellular 
cavities, which are closed in by articulation with the sphenoidal turbinated bones, 
and orbital process of the palate. The cells at the anterior surface are completed 
by the lachrymal bone and nasal process of the superior maxillary, and those 
below also by the superior maxillaiy. On the outer surface of each lateral mass 
is a thin smooth square plate of bone, called the os planum; it forms part of the 
inner wall of the orbit, and articulates above with the frontal; below, with the 
superior maxillary and orbital process of tiic palate; in front, with the lachrymal; 
and behind, with the sphenoid. 

The cellular cavities of each lateral mass, thus walled in by the os planum on 
the outer side, and by its articulation with the other bones already mentioned, ore 
divided by a thin transverse bony partition into two sets, which do not commu- 
nicate with each other; they are termed the anterior and posterior ethmoidal 
cells; the former, the most numerous, communicate with the frontal sinuses above, 
and the middle meatus below, by means of a long fiexuous cellular canal, the 
infundibulum; the posterior, the smallest and least numerous, open into the supe- 
rior meatus, and communicate (occasionally) with the sphenoidal sinuses behind. If 
the inner wall of each lateral mass is now examined, it will be seen how these 
cellular cavities communicate with the nose. The internal surface of each lateral 
mass presents, at its upper and back part, a narrow horizontal fissure, the supe- 
rior meatus of the nose, bounded above by a thin curved plate of bone, the 
superior turbinated bone of the ethmoid. By means of an orifice at the top part 
of this fissure, the posterior ethmoidal cells open into the nose. Below the superior 
meatus is seen the convex surface of another thin convoluted plate of bone, the 
middle turbinated bone. It extends along the whole length of the inner wall of 
each lateral mass; its lower margin is free and thick, and its concavity, directed 
outwards, assists in forming the middle meatus. It is by means of a large orifice 
at the upper and front part of this fissure, that the anterior ethmoid cells, and 
through them the frontal sinuses, by means of a funnel-shaped canal, the infundi- 
bulum, communicate with the nose. It will be remarked, that the whole of this 
surface is rough, and marked with numerous grooves and orifices, which run 
nearly vertically downwards from the cribriform plate; they lodge the branches 
of the olfactory nerve, which are distributed on the mucous membrane covering 
this surface. From the inferior part of each lateral mass, immediately beneath 
the os planum, there projects downwards and backwards an irregular lamina of 
bone, called the unciform process^ from its hook-like form; it serves to close in 
the upper part of the orifice of the antrum, and articulates with the inferior turbi- 
nated bone. 

Development. By three centres; one for the perpendicular lamella, and one for 
each lateral mass. 

The la^teral masses are first developed, ossific granules making their first app^* 
ance in the os planum between the fourth and fifth months of fatal life, and 
afterwards in the spongy bones. At birth,, the bone consists of the two lateral 



WORMIAN BONES. 


39 


masses, which are small and ill-developed; but when the perpendicular and hori- 
zontal plates begin to ossify, as they do about the first year after birth, the lateral 
masses become joined to the cribriform plate. The formation and increase in the 
ethmoidal cells, which complete the formation of the bone, take place about the 
fifth or sixth year. 

Articulations. With fifteen bones; the sphenoid, two sphenoidal turbinated, the 
frontal, and eleven of the face — two nasal, two superior maxillary, two lachry- 
mal, two palate, two inferior turbinated, and vomer. 

The Wormian Bones. 

The Wormian* bones, called also, from their generally triangular form, ossa 
triquetra^ are irregular plates of bone, presenting much variation in situation, 
number, and size. They are most commonly found in the course of the sutures, 
especially the lambdoid and sagittal, where they occasionally exist of large size; 
the superior angle of the occipital, and the anterior superior angle of the parietal, 
being occasionally replaced by large Wormian bones. They are not limited to the 
vertex, for they are occasionally found at the side of the skull, in the situation of 
the anterior inferior angle of the parietal bone, and in the squamous suture; and 
more rarely they have been found at the base, in the suture between the sphenoid 
and ethmoid bones. Their size varies, in some cases not being larger than a pin’s 
head, and confined entirely to the outer table; in other cases so large, that a pair 
of these bones formed the whole of that portion of the occipital bone above the 
superior curved lines, as described by Bedard and others. Their number is 
most generally limited to two or three; but more than a hundred have been found 
in the skull of an adult hydrocephalic skeleton. It appears most probable that 
they are separate accidental points of ossification^ which, during their develop- 
ment and growth, remain separate from the adjoining bones. In their development, 
structure, and mode of articulation, they resemble the other cranial bones. 

Bones op the Face. 

The Facial Bones are fourteen in number, viz., the 

Two Nasal, Two Palate, 

Two Superior Maxillary, Two Inferior Turbinated, 

Two Lachrymal, Vomer, 

Two Malar, Inferior Maxillary. 


35. — Bight Nasal Bono. 
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Nasal Bones. 

The Nasal Bones (figs. 35, 36) are two small oblong bones, varying in size and 
form in difierent individuals; they are placed side by side at the middle and upper 
part of the face, forming by their junction the bridge of the nose. Each bone 

presents for examina- 
tion two surfaces, and 
four borders. The outer 
surface is concave from 
above downwards, con- 
vex from side to side, 
it is covered by the 
Compressor nasi mus- 
cle, marked by nu- 
merous small arterial 
furrows, and perforated 
about its centre by a 
foramen, sometimes 
double, for the trans- 
nussion of a small vein. Sometimes this foramen is absent on one or both sides, 
and occasionally the foramen coecum opens on this surface. The inner surface 
* Wormiui, a physidan in Copenhagen. 
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iiB concave from ^de to side, convex from above downwards; in which direction it 
is traversed by a well marked longitudinal groove, sometimes a canal, for the . 
passage of a branch Of the nasal nerve. The superior border is narrow, thick, 
and serrated for articulation with the nasal notch of the frontal bone. The infe- 
rior border is brohd, thin, sharp, directed obliquely downwards, outwards and 
backwards; serving for the attachment of the lateral cartilage of the nose. This 
border presents about its centre a notch, which transmits the branch of the nasal 
nerve above referred to, and is prolonged at 'its inner extremity into a sharp 
spine, which, when articulated with the opposite bone, forms the nasal angle. The 
external border is serrated, bevelled at the expense of the internal surface above, 
and of the external below, to articulate wkh the nasal process of the superior 
maxillary. The internal border, thicker above than below, articulates with its 
fellow of the opposite side, and is prolonged behind into a vertical crest, which 
forms part of the septum of the nose; this crest articulates with the nasal spine 
of the frontal above, and the perpendicular plate of the ethmoid below. 

Development, By one centre for each bone, which appears about the same period 
as in the vertebrai. 

Articulations, With four bones; two of the cranium, the frontal and ethmoid, 
and two of the face, the opposite nasal and the superior maxillary. 

No muscles are directly attached to this bone. 


Superior Maxillary Bone. 

The Superior Maxillary is one of the most important bones of the face in a 
surgical point of view, on account of the number of diseases to which some of its 
parts are liable. Its minute examination becomes, therefore, a matter of consi- 
derable importance. It is the largest bone of the face, excepting the lower jaw, 
and forms, by its union with its fellow of the opposite side, the whole of the up- 
per jaw. Each bone assists in the formation of three cavities, the roof of the 
mouth, the floor and outer wall of the nose, and the floor of the orbit; enters 
into the formation of two fossas, the zygomatic arid spheno-maxillary, and two 
Assures, the spheno-maxillary, and ptcrygo-maxillary. Each bone presents for 
examination a body and four processes, malar, nasal, alveolar, and palatine. 

The body is somewhat quadrilateral, and is hollowed out in its interior to form 
a large cavity, the antrum of Highmore. It presents for examination four sur- 
faces, an external or facial, a posterior or zygomatic, a superior or orbital, and an 
internal. 

The external or facial surface (fig. 37 ) is directed forwards and outwards. In 
the median line of the bone, just above the incisor teeth, is a depression, the incisive 
or myrtiform fossa, which gives origin to the Depressor labii superioris alscque nasi. 
Above and a little external to it, the Compressor nuris arises. More external and 
immediately beneath the orbit, is another depression, the canine fossa, larger and 
deeper than the incisive fossa, from which it is separated by a vortical ridge, the 
canine eminence, corresponding to the socket of the canine tooth. The canine 
fossa gives origin to the Levator anguli oris. Above the canine fossa is the infra 
orbital foramen, the termination of the infra-orbital canal; it transmits the infra- 
orbital nerve and artery. Above the infra-orbital foramen is the margin of the 
orbit, which ofibrds partial attachment to the Levator labii superioris proprius 
muscle. 

The posterior or zygomatic surface is convex, directed backwards and outwards, 
and forms part of the zygomatic fossa. It presents about its centre two or three 
grooves leading to canals in the substance of the bone; they are termed thepoale- 
rior dental canals^ and transmit the posterior dental vessels and nerves. At 
the lower part of this surface is a rounded eminence, the maxillary tuberosity, 
especially prominent after the growth of the wisdom-tooth, rough on its inner side 
for articulation with the tuberosity of the palate bone. At the upper and inner 
part of this surface is the commencement of a groove, which, running down on th^ 
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nasal surface of the bonCi is converted into a cand by articulation with the palate 
bone, forming the posterior palatine canal. 

The superior or orbital surface is thin, smooth, irregulaidy quadrilateral, and 
forms part of the floor of the orbit. It is bounded internally by an irregular 
margin which articulates with three bones; in front, with the lachrymal; in the 
middle, with the os planum of the ethmoid; and behind, with the orbital process 
of the palate bone; posteriorly, by a smooth rounded edge which enters into the 
formation of the spheno-maxillary fissure, and which sometimes articulates at its 
anterior extremity with the orbital plate of the sphenoid; bounded externally bi 

37. — ^Left Superior Maxillary Bone. Outer Surface. 

Outer Surface. 



the malar process, and in front by part of the circumference of the orbit continuous, 
on the inner side, with the nasal, on the outer side, with the malar process. Along 
the middle lino of this surface is a deep groove, the infra-orbital, for the passage of 
the infra-orbital nerve and artery. This groove commences at the middle of the 
posterior border of the bone, and, passing forwards, terminates in a canal which 
subdivides into two branches; one of the canals, the infra-orbital, opens just below 
the margin of the orbit; the other, the smaller and most posterior one, runs in the 
substance of the anterior wall of the antrum; it is called the anterior dental, trans- 
mitting the anterior dental vessels and nerves to the front teeth of the upper jaw. 

The internal surface (fig. 38) is unequally divided into two parts by a hori- 
zontal projection of bone, the palatine process; that portion above the pdate-pro- 
cess forms part of the outer wall of the nose; the portion below it forms part of 
the cavity of the mouth. The superior division of this surface presents a large 
irregular shaped opening leading into the antrum of Highmore. At the upper 
border of this aperture are a number 'of broken cellular cavities, which, in the ar- 
ticulated skull, are closed in by the ethmoid and lachrymal bones. Below the 
aperture, is a smooth concavity which forms part of the inferior meatus of the nose, 
traversed by a fissure, the maxillary fissure, which runs from the lower part of the 
orifice of the antrum obliquely downwards and forwards, and receives the maxillary 
process of the palate. Behind it, is a rough surface which articulates with the 
perpendicular plate of the palate bone, traversed by a groove which, com- 
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mencing near the middle of the posterior border, runs obliquely downwards mid 
forwards, and forms, when completed by its articulation with the palate bone, the 
posterior palatine canal. In front of the opening in the antrum is a deep groove, 
converted into a canal by the lachrymal and inferior turbinated bones, and lodging 
the nasal duct. More anteriorly is a well marked rough ridge, the inferior turbi- 
nated crest, for articulation with the inferior turbinated bone. The concavity 
above this ridge forms part of the middle meatus of the nose, whilst that below it 
forms part of the inferior meatus. The inferior division of this surface is concave, 
rough and uneven, and perforated by numerous small foramina for the passage of 
nutrient vessels. 

38. — ^Left Superior Maxillary Bone. Inner Surface. 



The Antrum of Highmore^ or Maxillary Sinus, is a large triangular-shaped 
cavity, hollowed out of the body of the maxillary bone; its apex, directed out- 
wards, is formed by the malar process; its base, by the outer wall of the nose. 
Its walls are everywhere exceedingly thin, its roof being formed by the orbital 
plate, its floor by the alveolar process, bounded in front by the facial surface, and 
behind by the zygomatic. Its inner wall, or base, presents, in the disarticulated 
bone, a large irregular aperture, which communicates with the nasal fossas. The 
margins of this aperture are thin and ragged, and the aperture itself is much con- 
tracted by its articulation with the ethmoid above, the inferior turbinated below, 
and the palate bone behind. In the articulated skull, this cavity communicates 
with the middle meatus of the nose generally by two small apertures left between 
the above-mentioned bones. In the recent state, usually only one small opening 
exists, near the upper part of the cavity, sufliciently large to admit the end of a 
probe, the rest being filled in by the lining membrane of the sinus. 

Crossing the cavity of the antrum are often seen several projecting laminss of 
bone, similar to those seen in the sinuses of the cranium; and on its outer wall are 
the posterior dental canals, transmitting the posterior dental vessels and nerves to 
the teeth. Projecting into the floor are several conical processes, corresponding to 
the rpoty of the first and second molar teeth; in some cases, the floor is even per- 
forated by the teeth in this situation. It is from the extreme thinness of the walls 
of this cavity, that we are enabled to explain how tumours, growing from this 
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antrum, encroach upon the adjacent parts, pushing up the floor of the orbit and 
displacing the eyeball, projecting inward into the nose, protruding forwards on to 
the cheek, and making their way backwards into the zygomatic fossa, and down- 
wards into the mouth. 

The Malar Process is a rough triangular eminence, situated at the angle of 
separation of the facial from the zygomatic surface. In front, it is concave, 
forming part of the facial surface; behind, it is also concave, and forms part of the 
zygomatic fossa; superiorly, it is rough and serrated for articulation with the 
malar bone; whilst below, a prominent ridge, marks the division between the 
facial and zygomatic surfaces. 

The Nasal Process is a thick triangular plate of bone, which projects upwards, 
inwards, and backwards, by the side of the nose, forming its lateral boundary. Its 
external surface is concave, smooth, perforated by numerous foramina, and gives 
attachment to the Levator labii superioris alaeque nasi, the Orbicularis palpebrarum, 
and Tendo oculi. Its internal surface forms part of the inner wall of the nares; 
it articulates above with the frontal, and presents a rough uneven surface which 
articulates with the ethmoid bone, closing in the anterior ethmoid cells; below this 
is a transverse ridge, the superior turbinated crest, for articulation with "the middle 
turbinated bone of the ethmoid, bounded below by a smooth concavity, which forms 
part of the middle meatus; below this is the inferior turbinated crest (already de- 
scribed), for articulation with the inferior turbinated bone; and still more inferiorly, 
the concavity whicli forms part of the inferior meatus. The anterior border of the 
nasal process is thin, and serrated for articulation with the nasal bone: its poste- 
rior border thick, and hollowed into a groove for the nasal duct; of the two margins 
of this groove, the inner one articulates with the lachrymal bone, the outer one 
forming part of the circumference of the orbit. Just where this border joins the 
orbital surface is a small tubercle, the lachrymal tubercle. This serves as a guide 
to the surgeon in the performance of the operation for fistula lachrynialis. The 
lachrymal groove in the articulated skull is converted into a canal by the lachrymal 
bone, and lachrymal process of the inferior turbinated; it is directed downwards, 
and a little backwards and outwards, is about the diameter of a goose-cjuill, slightly 
narrower in the middle than at either extremity, and lodges the nasal duct. 

The Alveolar Process is the thickest part of the bone, broader behind than in 
front, and excavated into deep cavities for the reception of the teeth. These 
cavities are eight in number, and vary in size and depth according to the teeth 
they contain: those for the canine teeth being the deepest; those for the molars 
being widest, and subdivided into minor cavities; those for the incisors being single, 
but deep and narrow. 

The Palate Process, thick and strong, projects horizontally inwards from the 
inner surface of the bone. It is much thicker in front than behind, and forms the 
floor of the nares, and the roof of the mouth. Its upper surface is concave from 
side to side, smooth, and forms part of the floor of the nose. In front is seen the 
upper orifice of the anterior palatine (incisor) canal, which leads into a fossa 
formed by the junction of the two superior maxillary bones, and situated imme- 
diately behind the incisor teeth. It transmits the anterior palatine vessels, the 
naso-palatine nerves passing through the inter-maxillary suture. The inferior 
surface, also concave, is rough and uneven, and forms part of the roof of the 
mouth. This surface is perforated by numerous foramina for the passage of 
nutritious vessels, channelled at the back part of its aveolar border by a longi- 
tudinal groove, sometimes a canal, for the transmission of the posterior palatine 
vessels, and a large nerve, and presents little depressions for the lodgment of the pala- 
tine glands. This surface presents anteriorly the lower orifice of the anterior pala- 
tine fossa. The outer border is firmly united with the rest of the bone. The inner 
border is thicker in front than behind, raised above into a ridge, which, with 
the corresponding ridge in the opposite bone, forms a groove for the reception of 
the vomer. The anterior margin is bounded }>y the thin concave border of the 
opening of the nose, prolonged forwards internally into a sharp process, forming, 
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with a similar process of the opposite bone, the anterior nasal spine. -The pos<^ 
terior bordw is serrated for articulation with the horizontal plate of the pi^te 
bone. 

Development (fig. 39). This bone is formed at such an early period, and ossifi- 
cation proceeds in it with such rapidity, that it has been found impracticable 

hitherto to determine with accu- 
racy its number of centres. It 
appears, however, probable that 
it has four centres of develop- 
ment, viz., one for the nasal and 
facial portions, one for the orbital 
and malar, one for the incisive, 
and one for the palatal portion, in- 
cluding the entire palate except 
the incisive segment. The inci- 
sive portion is indicated in young 
bones by a fissure, which marks 
a/* oif a small segment of the palate, 
BtrtA including the two incisor teeth. 
In some animals, this remains 
permanently as a separate piece, 
constituting the intermaxillary 
bone; and in the human subject, 
where the jaw is malformed, 
a detached piece is often found 
in this situation, most probably 
depending upon arrest of de- 
velopment of this centre. The 
maxillary sinus appears at an 
earlier period than any of the other sinuses, its development commencing about the 
fourth month of fnctal life. 

Articulations, With nine bones; two of the cranium — the frontal and ethmoid, 
and with seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, 
palate, vomer, and its fellow of the opposite side. Sometimes it articulates with 
tlie orbital plate of the sphenoid. 

AUachment of Muscles. Orbicularis palpebrarum, Obliquus inferior oculi, Leva- 
tor labii superioris alaique nasi. Levator labii superioris proprius. Levator anguli- 
oris. Compressor naris. Depressor alaa nasi, Masseter, Buccinator. 

The Lachrymal Bonb!s. 
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The Lachrymal are the smallest and most fragile of all the bones of the face, 
situated at the front part of the inner wall of the 
orbit, and resemble somewhat in form, thinness, 
and size, a finger-nail; hence they are termed the 
ossa unguis. Each bone presents for examination, 
two surfaces and four borders. The external 
(fig. 40) or orbital surface is divided by a vertical 
ridge into two parts. The portion of bone in front 
of this ridge presents a smooth, concave, longitu- 
dinal groove, the free margin of which unites with 
the nasal process of the superior maxillary bone, 
completing the lachrymal groove. The upper part 
of this groove lodges the lachrymal sac; the lower 
part is continuous with the lachrymal canal, and 
lodges the nasal duct. The portion of bone be- 
hind the iddge is smooth, slightly concave, and 
forms part of the inner wall of the orbit. The 
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ridge» aiid part of the orbital surface immediately behind it, affords attachment 
to the Tensor tarsi: it terminates below in a ^all hook-like process, which articu- 
lates with the lachrymal tubercle of the superior maxillary bone, and completes 
the upper orifice of the lachrymal canal. It sometimes exists as a separate piece, 
which is, then called the lesser lachrymal hone. The internal or nasal surface 
presents a depressed furrow, corresponding to the elevated ridge on its outer 
surface. The surface of bone in front of this forms part of the middle meatus; 
and that behind it articulates with the ethmoid bone, filling in the anterior 
ethmoidal cells. Of the four borders^ the anterior is the longest, and articulates 
with the nasal process of the superior maxillary bone. The posterior, thin and 
uneven, articulates with the os planum of the ethmoid. The superior border, the 
shortest and thickest, articulates with the internal angular process of the frontal 
bone. The inferior is divided by the lower edge of the vertical crest into two 
parts, the posterior articulating with the orbital plate of the superior maxillary 
bone; the anterior portion being prolonged downwards into a pointed process, 
which articulates with the lachrymal process of the inferior turbinated bone, 
assisting in the formation of the lachrymal canal. 

"Development. By a single centre, which makes its appearance soon after ossi- 
fication of the vertebrae has commenced. 

Articulations. With four bones; two of the cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary and the inferior turbinated. 

Attachment of Muscles. The Tensor tarsi. 

• The Malar Bones. 

The Malar are two small quadrangular bones, situated at the upper and outer 
part of the face, forming the prominence of the cheek, part of the outer wall and floor 
of the orbit, and part of tho tern- ^ 

poral and zygomatic fossas. Each 
bone presents for examination an 
external and an internal surface; 
four processes, the frontal, orbit Jil, 
maxillary, and aygomatic; “nd ^ 

four borders. The external sur- Tev^o tiniaT 
face (fig. 41) is smooth, convex, 
perforated near its centre by one 
or two small apertures, the malar 
canals, for tho passage of small 
nerves and vessels, covered by 
the Orbicularis palpebrarum mus- 
cle, and affords attachment to tho 
Zygomaticus major and minor 
muscles. 

The internal surface (fig. 42), 
directed backwards and inwards, 
is concave, presenting internally 
a rough triangular surface, for articulation with the superior maxillary bone; and 
externally, a smooth concave surface, which forms the anterior boundary of the tem- 
poral fossa above, wider below, where it forms part of the zygomatic fossa. This 
surface presents a little above its centre the aperture of one or two malar canals, and 
affords attachment to part of two muscles, the temporal above, and the masseter below. 
Of the four processes, the frontal is thick and serrated, and articulates with the 
external angular process of the frontal bone. The orbital process is a thick and 
strong plate, which projects backwards from the orbital margin of the bone. Its 
upper surface, smooth and concave, forms, by its junction with the great ala of 
the sphenoid, the outer wall of the orbit. Its under surface, smooth and convex, 
forms part of the temporal fossa. Its anterior margin is smooth and rounded, 
forming part of the circumference of the orbit. Its superior margin, rough, and 
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directed horusontally, articulates with the frontal behind the external angular 
process. Its posterior margin is rough and serrated, for articulation with the 
sphenoid; internally it is also serrated for articulation with the orbital process of 
the superior maxillary. At the angle of junction of the sphenoid and maxillary 
portions, a sliort rounded non-articular margin is sometimes seen; this forms the 
anterior boundary of the spheno- 
maxillary fissure: occasionally, 
no such non-articular surface 
exists, the fissure being completed 
by the direct junction of the 
maxillary and sphenoid bones, 
or by the interposition of a small 
Wormian bone in the angular 
interval between them. 

On the upper surface of the 
orbital process are seen the ori- 
fices of one or two malar canals; 
one of these usually opens on the 
posterior surface, the other (occa- 
sionally two), on the facial sur- 
face: they transmit filaments 
of the orbital branch of the supe- 
rior maxillary nerve. The maX’^ 
illary process is a rough trian- 
gular surface, which articulates with the superior maxillary bone. The zygomatic 
process, long, narrow, and serrated, articulates with the zygomatic process of the 
temporal bone. Of the four hordersy the superior, or orbital, is smooth, arched, 
and fonns a considerable part of the circumference of the orbit. The inferior, or 
zygomatic, is continuous with the lower border of the zygomatic arch, affording 
attachment by its rough edge to the Masseter muscle. The anterior or maxillary 
border is rough, and bevelled at the expense of its inner table, to articulate with 
the superior maxillary bone; affording attachment by its outer margin to the 
levator labii superioris proprius, just at its point of junction with the superior 
maxillary. The posterior or temporal border, curved like an italic fy is con- 
*tinuous above with the commencement of the temporal ridge; below, with the 
upper border of the zygomatic arch; it afibrds attachment to the temporal fascia. 

Development. By a single centre of ossification, which appears at about the same 
period when ossification of the vertebras commences. 

Articulations. With four bones: three of the cranium, frontal, sphenoid, and 
temporal; and one of the face, the superior maxillary. 

Attachment of Muscles. Levator labii superioris proprius, Zygomaticus major 
and minor, Masseter, and Temporal. 

The Palate Bones. 

The Palate Bones are situated at the posterior part of the nasal fossse, wedged in 
between the superior maxillary and the pterygoid process of the sphenoid. In form 
they are somewhat like the letter L, Each bone assists in the formation of three cavi- 
ties; thC'fioor and outer wall of the nose, the roof of the mouth, and the fioor of 
the orbit; and enters into the formation of three fosste; the zygomatic, spheno- 
maxillary, and pterygoid. Each bone consists of two portions; an inferior or 
horizontal plate, a superior or vertical plate. 

Tbid Horizontal Plate is thick, of a quadrilateral form, and presents two sur- 
faces and four borders. The superior surfeu^ concave from side to side, forms 
the back part of the fioor of the nares. The inferior surface, slightly concave and - 
rough, forms the back part of the hard palate. At its posterior pmii may be seea 
a transverse ridge, more or less marked, for the attachment of the tendon of the ^ 
Tensor paloti-musde. At the outer extremity of this ridge is a deep groove, ^ 


4z. — Left Malar Bone. Inner Surface. 
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verted into a canal by its articulation with the tuberosity of the superior maxil- 
lary bone, and forming the posterior palatine canal. Near this groove, the orifices 
of one or two small canals, accessory posterior palatine, may frequently be seen. 
The anterior border is serrated, bevelled at the expense of its inferior surface, and 
articulates with the palate process of the superior maxillary bone. The posterior 
border is concave, free, and serves for the attachment of the soft palate. Its 
inner extremity is sharp and pointed, and when united with the opposite bone, 
forms a projecting process, the posterior nasal spine, for the attachment of the 
Azygos uvula0. The external border is united with the lower part of the perpen- 
dicular plate almost at right angles. The internal border, the thickest, is serrated 
for articulation with its fellow of the opposite side; its superior edge is raised 
into a ridge, which, united with the opposite bone, forms a groove, in which the 
vomer is received. 


The Vertical Plate (fig. 43) is thin, of an oblong form, and directed upwards 
and a little inwards. It — Left Palate Bone. Internal View (enlarged). 


presents two surfaces, an 
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The internal surface pre- 
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mounted above by a hori- 
zontal ridge, less prominent 


than the inferior, the superior turbinated crest, for the articulation of the middle 
turbinated bone. Above the superior turbinated crest is a narrow horizontal 
groove, which forms part of the superior meatus. The external surface is rough 
and irregular throughout the greater part of its extent, for articulation with the 
inner surface of the superior maxillary bone, its upper and back part being smooth 
where it enters into the formation of the zygomatic fossa; it is also smooth in 
front, where it covers the orifice of the antrum. This surface presents towards 
its back part a deep groove, converted into a canal, the posterior palatine, by its 
articulation with the superior maxillary bone. It transmits the posterior pala- 
tine vessels and a large nerve. The anterior border is thin, irregular, and presents 
opposite the inferior turbinated crest, a pointed projecting lamina, the maxillary 
process of the palate bone, which is directed forwards, and closes in the lower 
and back part of the opening of the antrum, being received into a fissure that 
exists at the inferior part of this aperture. The posterior border (fig. 44) presents 
a deep groove, the edges of which are serrated for articulation with the ptery- 
goid process of the sphenoid. At the lower part of this border is seen a pyramidal 
process of bone, the pterygoid process or tuberosity of the palate, which is 
received into the angular interval between the two pterygoid plates of the 
sphenoid at their inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smooth, and forms 
part of the pterygoid fossa, afibrding attachment to the Internal pterygoid muscle; 
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whilst the lateral grooves are rough and uneven, for articulation with the anterior 
border of each pterygoid plate. The base of this process, continuous with the 
horizontal portion of the bone, presents the apertures of the accessory descending 
palatine canals; whilst its outer surface is rough, for articulation with the inner 
surface of the body of the superior maxillary bone. The superior border of the 

vertical plate presents two well j^ftp^teBone. Posterior View (enlai,}ed). 
marked processes, separated by \ o / 

an intervening notch or foramen. ^ 

The anterior,or larger,is called the 
orbital process; the posterior, the 
sphenoidal. Thc^Orbital Process^ 

directed upwards and outwards, ivju 

is placed on a higher level than ^ 

the sphenoidal. It presents five 5 

surfaces, which enclose a hollow - /^ort. 

cellular cavity, and is connected > r^su^^r 

to the perpendicular plate by a IxaJniint \ 

narrow constricted neck. Of ^ J 

these five surfaces, three arc ; 

articular, two non-articular, or jij 

free surfaces. The three articu- \ 

lar are the anterior or maxillary ^ 

surface, which is directed for- 

wards, outwards, and downwards, 

is of an oblong form, and rough \|r plate 

for articulation with the superior 
maxillary bone. The posterior 
or sphenoidal surface, is directed 

backwards, upwards, and inwards. It ordinarily presents a small half-cellular 
cavity which communicates with the sphenoidal sinus, and the margins of which 
are serrated for articulation with the vertical part of the sphenoidal turbinated bone. 
The internal or ethmoidal surface is directed inwards, upwards and forwards, 
and articulates with the lateral mass of the ethmoid bone. In some cases, the 
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cellular cavity above-mentioned opens on this surface of the bone, it then commu- 
nicates with the posterior ethmoidal cells. More rarely it opens on both surfaces, 
and then communicates with the posterior ethmoidal cells, and the sphenoidal 
sinus. The non-articular or free surfaces of the orbital process are the superior 
or orbital, directed upwards and outwards, of a triangular form, concave, smooth, 
articulating with the superior maxillary bone, and forming the back part of the 
floor of the orbit. The external or zygomatic surface, directed outwards, back- 
wards and downwards, is of an oblong form, smooth, and forms part of the 
zygomatic fossa. This surface is separated from the orbital by a smooth rounded 
border, which enters into the formation of the spheno-maxillary fissure. 

The Sphenoidal Process of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents three 
surfaces and two borders. The superior surface, the smallest of the three, articu- 
lates with the horizontal part of the sphenoidal turbinated bone; it presents a 
groove which contributes to the formation of the pterygo-palatine canal. The 
internal surface is concave, and forms part of the outer wall of the nasal fossa. 
The external surface is divided into two parts, an articular, and a non-articular 
portion; the non-articular portion is smooth and free, forming part of the zygo- 
matic fossa, whilst behind is a rough surface for articulation with the inner surface 
of the pterygoid process of the sphenoid. The anterior border forms the posterior 
boundary of the spheno-palatine foramen. The posterior border, serrated at the 
expense of the outer table, articulates with the internal surface of the pterygoid 


process. 

The orbital and sphenoidal processes are separated from one another by a deep 



INFERIOR TURBINATED BONE. 


49 


notch) which is converted into a foramen) the sphono-palatinO) hj articulation with 
the sphenoidal turbinated bone. Sometimes the two processes are united above) 
and fbrm between them a complete foramen) or the notch is crossed by one or 
more'spiculsB of bonO) so as to form two or more foramina. In the articulated 
skull) this foramen opens into the back part of the outer wall of the superior 
meatus, and transmits the spheno-palatino vessels and nerves. 

Development. From a single centre, which makes its appearance at the angle of 
junction of the two plates of the bone. From this point ossification spreads; in- 
wards, to the horizontal plate; downwards, into the tuberosity; and upwards, into 
the vertical plate. In the foetus, the horizontal plate is much longer than the 
vertical; and even after it is fully ossified, the whole bone is remarkable for its 
sliortness. 

Articulations. With seven bones; the sphenoid, ethmoid, superior maxillary, 
inferior turbinated, vomer, opposite palate, and sphenoidal turbinated. 

Attachment of Muscles. The Tensor palati, Azygos uvulse. Internal and External 
pterygoid. 

The Inferior Turbinated Bones. 

The Inferior Turbinated bones are situated one on each side of the outer wall 
of the nasal fossa;. Each bone consists of a layer of thin ‘spongy’ bone, curled upon 
itself like a scroll, hence its name ‘turbinated;’ and extending horizontally across 
the outer wall of the nasal fossa, immediately below the; orifice of the antrum. 
Each bone presents two surfaces, two borders, and two extr(;mities. 

The internal surface (fig. 45) is convex, perforated by numerous apertures, and 
traversed by longitudinal groov(‘S 
and canals for tin; lodgment of 
arteries and veins. In the recent 
state it is covered by tlie lining 
membrane of the nose. The exter- 
nal surface is concave (fig. 46), and 
forms part of the inferior mcfitus. 

Its upper border is thin, iiT(;gular, 
and connected to various bones 
along the outer wall of the nose. 

It may be divided into three por- 
tions; of these, the anterior articu- 
lates with the inferior turbinated 
crest of the superior maxillary bone; the posterior with the inferior turbinated 
crest of the palate bone; the middle portion of the sui)erior border presents three 
well marked processes, which vary much 
in their size and form. Of these the 
anterior and smallest, is situated at the 
junction of the anterior fourth with the 
posterior three-fourths of the bone; it is 
small and pointed, and is called the /a- 
chrymal process^ for it articulates with the 
anterior inferior angle of the lachrymal 
bone, and by its margins, with the groove 
on the back of the nasal process of the su- 
perior maxillary, and thus assists in forming the lachrymal canal. At the junction 
of the two middle fourths of the bone, but encroaching on the latter, a broad thin 
plate, the ethmoidal process^ ascends to join the unciform pi’ocess of the ethmoid ; 
from the lower border of this process, a thin lamina of bone curves downwards 
and outwards, hooking over the lower edge of the orifice of the antrum, which 
it narrows below; it is called the maxillary process^ and fixes the bone firmly on 
to the outer wall of the nasal fossa. The inferior border is free, thick and cellular 
in structure, more especially in the centre of the bone. Both extremities are 


46. — Right Inferior Turbinated Bone. 
Outer Surface. 
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more or less narrow and pointed. If the bone is held so that itsv^ter concave 
surface is directed backAvards (i.e., towards the holder), and its superior border, 
from which the lachrymal and ethmoidal processes project, upwai’ds, the lachrymal 
process will be directed to the side to which the bone belongs. 

Development. By a single centre which makes its appearance about the middle 
of fuetal life. 

Articulations. With four bones; one of the cranium, the ethmoid, and three of 
the face, the superior maxillary, lachrymal and palate. 

No muscles are attached to this bone. 

The Vomer. 

The Vomer (fig. 47.) is a single bone, situated vertically at the back part of the 
nasal fo^ai, aiid forming part of the septum of the nose. It is thin, somewhat 
like a ploughshare in form, but it varies in different individuals, being frequently 
bent to one or the other side; 
it presents for examination 
two surfaces and four borders. 

The lateral surfaces are 
smooth, marked with small 
furrows for the lodgment of 
blood-vessels, and by a groove 
on each side, sometimes a 
canal, the naso-palatinc, which 
runs obliquely downwards and 
forAvards to the intermaxillary 
suture between the two ante- ^ 
rior palatine canals; it trans- 
mits the naso-palatine nerve. 

The superior border, the thick- 
est, presents a deep groove, bounded on each side by a horizontal projecting ala of 
bone; the groove receives the rostrum of the sphenoid, Avhilst the ala^ ans over- 
lapped and retained by laminae Avhich project from the under surface of the body of 
the sphenoid at the base of the pterygoid processes. At the anterior part of the 
groove a fissure is left for the transmission of blood-vessels to the substance of the 
bone. The inferior border, the longest, is broad and uneven in front, where it arti- 
culates with the two superior maxillary bones; thin and sharp behind where it 
joins with the palate bones. The upper half of the anterior border usually pre- 
sents two laminm of bone, Avhich receive between them the perpendicular plate of 
the ethmoid, the lower half consisting of a single rough edge, also occasionally 
channelled, which is united to the triangular cartilage of the nose. The posterior 
border is free, concave, and separates the nasal fossro from one another behind. 
It is thick and bifid above, thin below. 

Development. The vomer at an early period consists of two lamina united below, 
but separated above by a very considerable interval. Ossification commences in 
it at about the same period as in the vertebra. 

Articulations. With six bones; two of the cranium, the sphenoid and ethmoid; 
and four of the face, the two superior maxillary, the two palate bones, and witli 
the cartilage of the septum. 

The vomer has no muscles attached to it. 

The Inferior Maxillary Bone. 

Tho Inferior Maxillary Bone, tho largest and strongest bone of the face, serves 
for the reception of the inferior teeth. It consists of a curved horizontal portion, 
the body, and of tAvo perpendicular portions, the rami, which join the former nearly 
at right angles behind. 

Hho. Horizontal portion, or body (fig, 48), is convex in its general outline, and 
curved somewhat like a horse-shoe. It presents for examination two surfaces 
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and two borders. The External Surface is convex from side to side, concave from 
above downwards. In the median line is a well marked vcrtic:il ridge, the sym- 
physis; it extends from the upper to the lower border of tlie bone, and indicates 

48. — Inferior Maxillary Bone. Outer Surface. Side View. 



the point of junction of the two pieces of which the bone is composed at an early 
period of life. 'Jlic lower part of the ridge terminates in a prominent triangular 
eminence, the mental process. On either side of they symphysis, just below the 
roots of the incisor teeth, is a depression, the incisive fossa, for the attachment of 
the Levator menti; and still more externally, a foramen, the mental forjunen, for 
the passage of the numtal nerve and artery. I'his foramen is j)laced just below 
the root of the second bicuspid tooth. Running outwards from the base of the 
mental process on each side, is a well marked ridge, the external oblique line. 
This ridge is at first nearly horizontal, but afterwards inclines upwjirds and back- 
wards, and is continuous with the anterior border of the ramus; it affords attach- 
ment to the Depressor labii inferioris and Depressor anguli oris, below it, to the 
Platysina myoides. 

The Internal Surface (fig. 49) is concave from side to side, convex from above 
downwards. In the middle line is an indistinct linear deju’ession, corresponding to 
the symphysis externally; on either side of this depression, just below its centre, 
are four prominent tubercles, placed in pairs, two above and two below; they are 
called the genial tubercles^ and afford attachment, the upper pair to the Genio-hyo- 
glossi muscles, the lower pair to the Genio-hyodei muscles. Sometimes the 
tubercles on each side are blended into one, or they all unite into an irregular 
eminence of bone, or nothing but an irregularity may be seen on the surface of 
the bone at this part. On either side of the genial tubercles is an oval depression, 
the sublingual fbssa, for lodging the sublingual gland; and beneath it a rough 
depression on each side, which gives attachment to the anterior belly of the Digas- 
tric muscle. At the back part of the sublingual fossa, the internal oblique line 
(mylo-hyoidean) commences; it is faintly marked at its commencement, but becomes 
more distinct as it passes upwards and outwards, and is especially prominent 
opposite the two last molar teeth; it divides the lateral surface of the bone into 
two portions, and affords attachment throughout its whole extent to the Mylo-hyoid 
muscle, the Superior constrictor being attached above its posterior extremity, 
nearer the alveolar margin. The portion of bone above this ridge is smooth, and 
covered by the mucous membrane of the mouth; whilst that below it presents an 
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oblong depression, wider behind than in front, the submaxillary fossa, for the lodg- 
ment of the submaxillary gland. The superior or alveolar border is wider, and its 
margins thicker behind than in front. It is hollowed into numerous cavities, for the 

49. — Inferior Maxillary Bono. Imier Surface. Side View. 
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reception of the teeth; these are sixteen in number, and vary in depth and size accord- 
ing to the teeth which they contain. At an early period of life, before the eniption 
of the teeth, the alveoLar process is proportionally larger and deeper than in the adult, 
and the chief part of the body is above the oblique lino. In adult life the base of 
the bone attains its maximum of development. In old age, on the contrary, after 
the loss of the teeth, the alveolar process becomes absorbed, and the chief part 
of the body is that which exists below the oblique line. At this period, the dental 
canal and mental foramen arc situated close to the upper border of the bone. The 
inferior border y longer than the superior, and thicker in front than behind, is rounded; 
it presents a shallow groove, just where the body joins the ramus, over which the 
facial artery turns. 

The Perpendicular PortionSy or Ramiy are of a quadrilateral form, and differ 
in their direction at various periods of life. In the fretus, they are almost parallel 
with the body; in youth they are oblique; in manhood they arc nearly vertical, 
joining the body at almost a right angle. In old age, after the loss of the teeth, 
they again decline and assume an oblique direction. Each ramus presents for 
examination two surfaces, four borders, and two processes. The external surface 
is flat, marked with ridges, and gives attachment throughout nearly the whole of 
its extent to the Masseter muscle. The internal surface presents about its centre 
the oblique aperture of the inferior dental canal, for the passage of the inferior dental 
vessels and nerve. The margins of this opening are irregular, and present in front 
a prominent ridge, surmounted by a sharp spine, which gives attachment to the 
internal lateral ligament of the lower jaw; and at its lower and back part is 
seen a notch leswling to a groove, which runs obliquely downwards to the pos- 
terior extremity of the submaxillary fossa; this groove is the mylo-hyoidean, and 
lodges the mylo-hyoid vessels and nerve; behind the groove is a rough surface, 
for the insertion of the Internal pterygoid muscle. The inferior dental canal 
descends obliquely downwards and forwards in the substance of the ramus, and 
then horizontally forwards in the body; it is here placed under the alveoli, with 
which it communicates by small openings. On arriving at the incisor teeth, it 
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turns back to communicate with the mental foramen, giving off two small canals, 
which run forward, to be lost in the cancellous tissue of the bone beneath the in- 
cisor teeth. This canal, in the posterior two-thirds of the bone, runs nearest the 
internal surface of the jaw; and in the anterior third, nearer its external surface. 
Its walls are composed of compact tissue at either extremity, cancellous in the centre. 
It contains the inferior dental vessels and nerve, from which branches are distributed 
to the teeth through the small apertures at the bases of the alveoli. The superior 
border is thin, and presents two processes, separated by a deep concavity, the 
sigmoid notch. Of these processes, the anterior is the coronoid, the posterior the 
condyloid. 

The Coronoid Process is a thin, flattened, triangular eminence of bone, which 
varies in length in different subjects. Its external surface is smooth, and affords 
attachment to the masseter and tem})oral muscles. Its internal surface gives 
attachment to the temporal muscle, .and presents the commencement of a longitu- 
dinal ridge, which is continued to the posterior part of the .alveolar process. In 
front of this ridge is a deep groove, continued below on to the outer side of the 
alveolar process; this ridge and i).art of the groove alford attachment above to 
the Terapor.al, below to the Buccinator muscle. 

The Condyloid Process^ shorter but thicker th.an the coronoid, consists of two 
portions; the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oval form, its long axis being tr.ans verse, and placed 
in such a manner th.at its outer end is a ‘little more forward and a little higher 
th.an its inner. It is convex from before backwards, and from side to side, the 
articular surface extending further on the posterior th.an on the anterior surface. 
I'lie neck of the condyle is flattened from before backwards. Its posterior surface 
is convex; its anterior is hollowed out on its inner side by a depression (the 
pterygoid fossa), for the attachment of the External pterygoid. The lower border 
of the ramus is thick, straight, and continuous with the body of the bone. At its 
junction with the posterior border is the angle of the j.aw, which is somewhat everted, 
rough on each side for the attachment of the masseter externally, and the internal 
pt(‘rygoid internally, and, between them, serving for the attachment of the stylo- 
maxillary ligament. The anterior border is thin above, thicker below, and continu- 
ous with the external oblique line. The posterior border is thick, smooth, and 
round(id, .and covered by tin? parotid gland. 

The Sigmoid Notch, sep.ar.ating the two processes, is a deep semilun.ar depres- 
sion, crossed by the masseteric artery and nerve. 

Development, This bone is formed at such an early period of life, before, indeed, 
any other bone excepting the cl.avicle, that it has been found impossible at present 
to determine its earliest condition. It appears probable, however, that it is deve- 
loj)ed by two centres, one for each lateral half, the two segments meeting at the 
symphysis, where they become united. Additional centres have also been described 
for the coronoid process, the condyle, the angle, .and the thin plate of bone, which 
forms the inner side of the alveolus. At birth it consists of two lateral h.alves. 
These join at the symphysis .at the end of the first year; but a trace of separation 
at their upper part is seen at the commencement of the second year. 

Articulations, With the glenoid fossm of the two temporal bones. 

Attachment of Muscles, By its external surface, commencing at the symphysis, 
and proceeding backwards; Levator menti. Depressor labii inferioris. Depressor 
anguli oris, Platysma myoides, Buccinator, Masseter. I^y its internal surface, com- 
mencing at the same point; Genio-hyo-glossus, Genio-hyoideus, Mylo-hyoideus, 
Digastric, Superior constrictor. Temporal, Internal pterygoid, External pterygoid. 

Articulations of the Cranial Bones. 

The bones of the cranium and face, are connected to cacli other by means of 
sutures. The Cranial Sutures may be divided into three sets: i. Those of the 
vertex of the skull. 2. Those at the side of the skull. 3. Those at the base. 
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Tho sutures at the vertex of the skull ore three, the sagittal, coronal, and 
lambdoid. 

The Sagittal Suture {sagitta^ an arrow) is formed by tho junction of tho two 
parietal bones, and extends from the middle of the frontal bone, backwards to the 
superior angle of the occipital. In childhood, and occasionally in the adult, when 
the two halves of the frontal bone are not united, it is continued forwards to the 
root of the nose. This suture sometimes presents, near its posterior extremity, the 
parietal foramen on each side; and in front, where it joins tho coronal suture, a 
space is occasionally left, which encloses a large Wormian bone. 

Tho Coronal Suture extends transversely across the vertex of the skull, and 
connects the frontal with the parietal bones. It commences at tho extremity of 
tho great wing of tho sphenoid on one side, and terminates at the same point on 
tho opposite side. The dentations of this suture are more marked at the sides than 
at the summit, and are so constructed that the frontal rests on tho parietal above, 
whilst laterally the parietal supports the frontal. 

The Lamhdoid Suture^ so called from its resemblance to tho Greek letter \, 
connects tho occipital with the parietal bones. It commences on each side at the 
angle of the mastoid portion of the temporal bone, and inclines upwards to the end 
of tho sagittal suture. The dentations of this suture are very deep and distinct, 
and are often interrupted by several small Wonnian bones. 

Tho sutures at the side of the skull are also three in number; the spheno-parietal, 
squamo-parietal, and masto-parietal. They are subdivisions of a single suture, 
formed between the lower border of the parietal, and the temporal and sphenoid 
bones, and extending from the lower end of the lambdoid suture behind, to the lower 
end of the coronal suture in front. 

Tho Spheno-parietal is very short, and formed by tho tip of the great wing of 
the sphenoid, and the anterior inferior angle of the parietal bone. 

The Squamo-parietal^ or squamous suture, is arched. It is formed by the squa- 
mous portion of the tempor.al bone overlapping the middle division of the lower 
border of tho parietal. 

Tho Masto-parietal is a short suture, deeply dentated, formed by the posterior 
inferior angle of the parietal, and the superior border of the mastoid portion of 
tho temporal. 

The sutures at tho base of the skull are the basilar in the centre, and on each 
side, tho petro-occipital, the masto-occipital, tho potro- sphenoidal, and the squamo- 
sphenoidal. 

The Basilar Suture is formcHl by the junction of the basilar surface of the 
occipital bone with the posterior surface of the body of the sphenoid. At an 
early period of life a thin plate of cartilage exists between these bones, but in the 
adult they become inseparably united. Between the outer extremity of the basilar 
suture, and the termination of the lambdoid, an irregular suture exists which is 
subdivided into two portions. Tho inner portion, formed by the union of the 
petrous part of the temporal, with the occipital bone, is termed the petro- occipital. 
The outer portion, formed by the junction of the mastoid part of the temporal with 
the occipital, is called the masto-occipital. Between the bones forming the petro- 
occipital suture, a thin plate of cartilage exists; in the masto-occipital is occa- 
sionally found the opening of the mastoid foramen. Between the outer extremity 
of the basilar suture and the spheno-parietal, an irregular suture may be seen 
formed by the union of the s[)henoid with the temporal bone. Tho inner and 
smaller portion of this suture is termed the petro- sphenoidal; it is formed between 
the petrous portion of the temporal, and the great wing of the sjphcnoid; the 
outer portion, of greater length, and arched, is formed between the squamous por- 
tion of the temporal and the great wing of the sphenoid, it is called tho squamo- 
sphenoidal. 

The cranial bones are connected with those of the face, and the facial with each 
other, by numerous sutures, which, though distinctly marked, have received no 
special names. The only remaining suture deserving especial consideration is the 
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transverse. This extends across the upper part of the face, and is formed by the 
junction of the frontal with the facial bones; it extends from the external angular 
process of one side, to the same point on the opposite side, and connects the frontal 
with the malar, the sphenoid, the ethmoid, tlie lachrymal, the superior maxillary, 
and the nasal bones on each side. 

The Skull, 

The Skull, formed by the union of the several cranial and facial bones already 
described, when considered as a whole, is divisible into five regions; a superior 
region or vertex, an inferior region or base, two lateral regions, and an anterior 
region, the face. 

The Superior Region, or vertex, presents two surfaces, and external and an 
internal. The External Surface is bounded in front by tlie nasal eminences, and 
superciliary ridges; behind, ])y the occipital protuberance and superior curved lines 
of tlie occipital bone, laterally, liy an imaginary line extending from the outer end 
of the superior curved line, along the temporal ridge, to the external angular pro- 
cess of the frontal. This surface includes the vertical portion of the frontal, the 
greater part of the parietal, and tlie superior third of the occipital bone; it is 
smooth, convex, of an elongated oval form, crossed transversely by the coronal 
suture, and from before backwards by the sagittal, which terminates behind in the 
lamhdoid. From before biick wards may be seen the frontal eminences and remains 
of the suture connec^ting the two lateral halves of the frontalbone; on each side of 
the sagittal suture is the ])arietal foramen and parietal eminence, and still more 
post(»riorly the smooth convex surface of the occipital bone. 

'riie Internal Surface of the vertex is concave, prestmts eminences and de- 
pressions for the convolutions of the brain, and numerous furrows for the lodgment 
of branches of the meningeal arteries. Along the middle lino of this surface is a 
longitudinal groove, narrow in front, where it terminates in the frontal crest, 
broader behind; it lodges the superior longitudinal sinus, and its margins afford 
attachment to the falx cerebri. On either side of it are several depressions for the 
Pa(*.chionian bodies, and at its back part, the internal openings of the parietal 
foramina. This surface is also crossed in front by the coronal suture; from before 
backwards, by the sagittal; behind, by the lambdoid. 

Base op the Skull. 

The Inferior Region^ or base of the skull presents two surfaces, an internal or 
cerebral, and an external or basilar. 

The Internal, or Cerebral Surface (fig. 50.), is divisible into three parts, or 
foasai, called the anterior, middle, and posterior fossa; of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal process and lesser wing of the sphenoid. It 
is the most elevated of the three fossm, convex on .each side where it corresponds 
to the roof of the orbits, concave in the median line in the situation of the cribri- 
form plate of the ethmoid. It is traversed by three sutures, the ethmoido-frontal, 
ethmo-sphenoidal, and fronto-sphcnoidal, and lodges the anterior lobes of the cere- 
brum. It presents in the median line from before backwards, the commencement of 
the groove for the superior longitudinal sinus, and crest for the attachment of the falx 
cerebri; the foramen coecum, this aperture is formed by the frontal and crista galli 
of the ethmoid, and if pervious, transmits a small vein from the nose to the superior 
longitudinal sinus. Behind the foramen emeum is the crista galli, the posterior 
margin of which affords attachment to the falx cerebri. On either side of the 
crista galli is the olfactory groove, which supports the bulb of the olfactory nerves, 
perforated by the three sets of orifices which give passage to its filaments; and in 
front by a slit-like opening, which transmits the nasal branch of the ophthalmic 
nerve. On each side are the internal openings of the anterior and posterior 
ethmoidal foramina, the former, situated aliout the middle of its outer margin, 
transmitting the nasal nerve, which runs in a groove along its surface, to the slit- 
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support the olfactory nerves. The anterior fossa presents laterally eminences and 
depressions for the convolutions of the brain, and grooves for the lodgment of 
the anterior meningeal arteries. 

The Middle Fossa^ somewhat deeper than the preceding, is narrow in the middle, 
and becomes wider as it expands laterally. It is bounded in front by the poste- 
rior margin of the lesser wing of the sphenoid, the anterior clinoid process, and the 
anterior mjirgin of the optic groove; behind, by the petrous portion of the temporal, 
and basilar suture; externally, by the squamous portion of the temporal, and 
anterior inferior angle of the parietal bone, and is divided into two lateral parts 
by the sella Turcica. It is traversed by four sutures, the squamous, spheno-parietal, 
spheno-temporal, and pctro-sphenoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
the optic commissure, terminating on each side in the optic foramen, for the 
passage of the optic nerve and ophthalmic artery, behind is seen the olivary 
process, and laterally the anterior clinoid processes, which atford attachment to 
the folds of the duramater, which form the cavemous sinus. In the centre of the middle 
fossa is the sella Turcica, a deep depression, which lodges the pituitary gland, 
bounded in front by a small eminence on either side, the middle clinoid process, 
and behind by a broad sqinire plate of bone, surmounted at each superior angle 
by a tubercle, the posterior clinoid process; beneath the latter process is a groove, 
for the lodgment of the sixth nerve. On each side of the sella Turcica is the 
cavc'rnous groove; it is broad, shallow, and curved somewhat like the italic letter 
f\ it commences l)ehind at the foramen lacerum medium, and terminates on the 
inner side of the anterior clinoid process. This groove lodges the cavernous sinus, 
flic internal carotid artery, and the orbital nerves. The sides of the middle fossa 
are of considerable depth; they jiresent eminences and depressions for the middle 
lobes of the brain, and grooves for lodging the branches of the middle meningeal 
artery; these commence on the outer side of the foramen spinosum, and consist of 
two largo branches, an anterior and a posterior; the former passing upwards and 
forwards to the anterior inferior Jingle of the parietal bone, the latter passing 
upwards and backwjirds. The following foramina may also be seen from before 
backwjirds. Most anteriorly is the foramen lacerum anterius, or sphenoidal fissure, 
formed above by the lesser wing of the sphenoid; below, by the greater wing; 
internally, by the body of the sphenoid; and completed externally by the orbital 
plate of the frontal bone. It transmits the third, fourth, the three branches of 
the ophthalmic division of the fifth, the sixth nerve, and the ophthalmic vein. 
Behind the inner extremity of the sphenoidal fissure is the foramen rotundum, for 
the passage of the second division of the fifth or superior maxillary nerve; still 
more posteriorly is seen a small orifice, the foramen Vesalii; this opening is situ- 
ated between the foramen rotundum and ovale, a little internal to both; it varies 
in size in different individuals, and transmits a small vein. It opens below in 
the pterygoid fossa, just at the outer side of the scaphoid depression. Poste- 
riorly and externally is the foramen ovale, which transmits the third division of 
the fifth or inferior maxillary nerve, the small meningeal artery, and the small 
petrosal nerve. On the outer side of the foramen ovale is the foramen spinosum, 
for the passage of the middle meningeal artery; tmd on the inner side of the foramen 
ovale, the foramen lacerum medium. This aperture in the recent state is filled up 
with cartilage. On the anterior surface of the petrous portion of the temporal 
bone is seen from without inwards, the eminence caused by the projection of the 
superior semicircular canal, the groove leading to the hiatus Fallopii, for the 
transmission of the petrosal branch of the Vidian nerve; beneath it, the smaller 
groove, for the passage of the smaller petrosal nerve; and near the apex of the 
bone, the depression for the semilunar ganglion, and the orifice of the carotid canal, 
for the passage of the internal carotid artery and carotid plexus of nerves. 

The Posterior FossOy deeply concave, is the largest of the three, and situated 
on a lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of the temporal, and the posterior inferior angle of 
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the parietal bones; is crossed by three sutures, the petro-occipital, masto-occipital, 
and masto-parietal; and lodges the cerebellum, pons varolii, and medulla oblon- 
gata. It is separated from the middle fossa in the median line by the basilar 
suture, and on each side l)y the superior border of the petrous portion of the 
temporal bone. This serves for the attachment of the tentorium cerebelli, is 
grooved externally for the superior petrosal sinus, and at its inner extremity pre- 
sents a notch, upon which rests the fifth nerve. Its circumference is bounded 
posteriorly by the groove for the lateral sinus. In the centre of this fossa is 
the foramen magnum, bounded on either side by a rough tubercle, which gives 
attachment to the odontoid ligaments; and a little above these are seen the in- 
ternal openings of the anterior condyloid foramina. In front of the foramen 
magnum is the basilar process, grooved for the support of the medulla oblongata 
and pons varolii, and articulating on each side with the petrous portion of the tem- 
poral bone, forming the petro-occipital suture, the anterior half of which is grooved 
for the inferior petrosal sinus, the posterior half l)eing encroached upon by the 
foramen lacerum posterius, or jugular foramen. This foramen is partially subdivided 
into two parts; the posterior and larger division transmits the internal Jugular 
vein, the anterior the eighth pair of nerves. Above the jugular foramen is the 
internal auditory foramen, for tlie auditory and facial nerves and auditory artery; 
behind and external to this is the slit-like opening leading into the aqua^ductus 
vestibuli; whilst between these two latter, and near the superior border of tlie 
petrous portion, is a small triangular depression, which lodges a process of the 
dura mater, and occasionally transmits a small vein into the substance of the, 
bone. Behind the foramen magnum are the inferior occipital fossfc, which lodge 
the lateral lobes of the cerebellum, separated from one another by the internal 
occipital crest, which serves for the attachment of the falx cerebelli, and lodges 
the occipital sinuses. These fossae are surmounted, above, by the deep transverse 
grooves for the lodgment of the lateral sinuses, that on the right side l>eing usually 
larger than the left. These channels, in their passage outwards, groove the occi- 
pital bone, the posterior inferior angle of the parietal, the mastoid portion of the 
temporal, and the occipital just behind the jugular foramen, at the back part of 
which they terminate. Where this sinus grooves the mastoid part of the temporal 
bone, the orifice of the mastoid foramen may be seen ; and just previous to its 
termination it has opening into it the posterior condyloid foramen. 

The External Surface of the base of the Skull (fig. 51) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaws; behind, by the 
superior curved lines of the occipital bone; and laterally, by the lower border of 
the malar bone, the zygomatic arch, and an imaginary line, extending from the 
zygoma to the mastoid process and extremity of the superior curved lino of the 
occiput. It is formed by the palate processes of the two superior maxillaiy and 
palate bones, the vomer, the pterygoid, under surface of the great wing, spinous 
process and part of the body of the sphenoid, the under surface of the squamous, 
mastoid, and petrous portions of the temporal, and occipital bones. The anterior 
part of the base of the skull is raised above the level of the rest of this sur- 
face (when the skull is turned over for the purpose of examination), surrounded 
by the alveolar process, which is thicker behind than in front, and excavated by 
sixteen depressions for lodging the teeth of the upper jaw; they vary in depth and 
size according to the teeth they contain. Immediately behind the incisor teeth is 
the anterior palatine fossa or canal. At the bottom of this fossa may usually bo 
seen four apertures, two placed laterally, which open above, one in the floor of 
each nostril, and transmit the anterior palatine vessels, and two in the median 
line of the intermaxillary suture, one in front of the other, the most anterior one 
transmitting the left, and the posterior one (the larger) the right naso-palatine 
nerve. These two latter canals are sometimes wanting, or they may join to form 
a single one, or one of them may open into one of the lateral canals above, re- 
ferred to. The palatine vault is concave, uneven, perforated by numerous nutri- 
tious foramina^ marked by depressions for the palatal glands, and crossed by a 
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crucial suture, which indicates the point of junction of the four bones of which 
it is composed. One or two small foramina, seen in the alveolar margin behind 

51. — ^Base of SkuU. External Surface. 
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the incisor teeth, occasionally seen in the adult, almost constant in young subjects, 
are called the incisive foramina; they transmit nerves and vessels to the incisor 
teeth. At each posterior angle is the posterior palatine foramen, for the transmis- 
sion of the posterior palatine vessels and anterior palatine nerve, and running for- 
wards and inwards from it a groove, which lodges the same vessels and nerve. 
Behind the posterior palatine foramen is the tuberosity of the palate bone, perforated 
by one or more accessory posterior palatine canals, and marked by the commencement 
of a ridge, which runs transversely inwards, and serves for* the attachment of the 
tendinous expansion of the tensor palati muscle. Projecting backwards from the 
centre of the posterior border of the hard palate is the posterior nasal spine, for 
the attachment of the Azygos uvulae. Behind and above the hard palate is the 
posterior aperture of the nares, divided into two parts by the vomer, bounded 
above by the body of the sphenoid, below by the horizontal plate of the palate 
bone, and laterally by the pterygoid processes of the sphenoid. Each aperture 
measures about an inch in the vertical, and half an inch in the transverse direc- 
tion. At the base of the vomer may be seen the expanded alfc of this bone, 
receiving between them the rostrum of the sphenoid. Near the lateral margins of 
the vonier, at the root of the pterygoid process, are the ptery go-palatine canals. 
The pterygoid process, which bounds the posterior nares on each side, presents 
near its base the pterygoid or Vidian canal, for the Vidian nerve and artery. 
Each process consists of two plates, which bifurcate at the extremity to receive 
the tuberosity of the palate bone, and ara separated behind by the pterygoid fossa, 
which lodges the Internal pterygoid muscle. The internal plate is long and nar- 
row, presenting on the outer side of its base the scaphoid fossa, for the origin of 
the Tensor palati muscle, and at its extremity the hamular process, around which 
the tendon of this muscle turns. The external pterygoid plate is broad, forms 
the inner boundary of the zygomatic fossa, and affords attachment to the External 
pterygoid muscle. 

Behind the nasal fossa in the middle lino is the basilar surface of the occipital 
bone, presenting in its centre the pharyngeal spine for the attachment of the 
Superior constrictor muscle of the pharybx, with depressions on each side for the 
insertion of the Rectus anticus major and minor. At the base of the external 
pterygoid plate is the foramen ovale; behind this, the foramen spinosum, and the 
prominent spinous process of the sphenoid, which gives attachment to the internal 
lateral ligament of the lower jaw and the Laxator tympani muscle. External to 
the spinous process is the glenoid fossa, divided into two parts by the Glaserian 
fissure, the anterior portion being concave, smooth, bounded in front l)y the eminentia 
articularis, and serving for the articulation of the condyle of the lower jaw; the 
posterior portion rough, bounded behind by the vaginal process, and serving for 
the reception of part of the parotid gland. Emerging from between the lamime 
of the vaginal process is the styloid process; and at the base of this process is the 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo- 
mastoid artery. External to the stylo-mastoid foramen is the auricular fissure 
for the auricular branch of the pneumogas trie, bounded behind by the mastoid 
process. Upon the inner side of this process is a deep groove, the digastric fossa; 
and a little more int<‘rnally, the occipital groove, for the occipital artery. At the 
base of the internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen lacerum medium, bounded in front by the great wing of the sphenoid, 
behind by the apex of the p(*trous portion of the temporal bone, and internally by 
the body of the sphenoid and basilar process of the occipital bone; it presents in 
front the posterior orifice of the Vidian canal, behind the aperture of the carotid 
canal. This opening is filled up in the recent subject by a fibro-cartilaginous 
substance; across its upper or cerebral aspect passes the internal carotid artery 
and Vidian nerve. External to this aperture, the petro-sphenoidal suture is 
observed, at the outer termination of which is seen the orifice of the canal for the 
Eustachian tube, and that for the Tensor tympani muscle. Behind this suture is 
seen the under surface of the petrous portion of the temporal bone, presenting, 
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from within outwards, tho quadrilateral rough surface, part of which affords 
attachment to the Levator palati and Tensor tympani muscles; behind this surface 
are the orifices of the carotid canal and tho aqua^ductus cochlea;, tho former trans- 
mitting the internal carotid artery and the ascending branches of the superior 
cervical ganglion of the sympathetic, tho latter serving for tho passage of a small 
artery and vein to the cochlea. Behind the carotid canal is a very hirge irregular 
aperture, tho jugular fossa, formed in front by the petrous portion of the temporal, 
and behind by the occi|)ital; it is generally larger on the right than on the left 
side, and is perforated at the bottom by an irregular aperture; it is divided into two 
parts by a ridge of bone, which projects usually from the temporal; the anterior, 
or smaller portion, transmitting the three divisions of the eighth pair of nerves; 
the posterior, transmitting tho internal jugular vein and the two ascending menin- 
geal vessels, from the occipital and ascending pharyngeal arteries. On the ridge 
of bone dividing the carotid canal from the jugular fossa, is the small foramen for 
the transmission of the tympanic nerve; and on the outer wall of tlic jugular 
foramen, near the root of the styloid process, is the small aperture for the trans- 
mission of Arnold’s nerve. Behind the basilar surface of the occipital bone is the 
foramen magnum, bounded on each side by the condyles, rough internally for the 
attachment of the alar ligaments, and presenting externally a rough surface, the 
jugular process, which serves for the attachment of the Rectus lateralis. On either 
side of each condyle anteriorly is the anterior condyloid fossa, perforated by the 
anterior condyloid foramen, for tho passage of the lingual nerve. Behind each 
condyle are the posterior condyloid fossae, perforated on one or both sides by the 
posterior condyloid foramina, for tho transmission of a vein to the lateral sinus. 
Behind the foramen magnum is the external occipital crest, terminating above at 
the external occipital tuberosity, whilst on each ^ side are seen the superior and 
inferior curved lines; these, as well as the surfaces of the bone between them, 
being rough for the attachment of numerous muscles. 

Lateral Regions op the Skull, 

The TMteral Regions of the Skull are somewhat of a triangular form, tlieir 
base being formed l)y a lino ex tending from the external angular process of 
th(j frontal bone along the temporal ridge backwai*ds to the outer extnnnity of tho 
superior curved line of the occiput; and the sides being formed by two lines, the 
one drawn downwards and backwards from tho external angular process of the 
frontal bone to the angle of the lower jaw, the other from the; angle of the jaw 
upwards and backwards to the extremity of the superior curved line. This 
region is divisible into three portions, temporal, mastoid, and zygomatic. 

The Temporal Foss.®. 

The Temporal Portion^ or fossa, is bounded above and behind by tho temporal 
ridge, which extends from tho external angular process of the frontal upwards and 
backwards across the frontiil and parietal bones, curving downwards behind to 
terminate at the root of the zygomatic process. In front, it is bounded by tho 
frontal, malar, and great wing of the sphenoid: externally, by the zygomatic arch, 
formed conjointly by the malar and temporal bones; below, it is separated from 
the zygomatic fossa by the pterygoid ridge, seen on the under surface of the great 
wing of the sphenoid. This fossa is formed by five bones, part of the frontal, 
great wing of the sphenoid, parietal, squamous portion of tho temporal, and malar 
bones, and is traversed by five sutures, the transverse facial, coronal, spheno- 
parietal, squamo-})arietal, and s(piamo-sphenoidal. It is deeply concave in front, 
convex behind, traversed by numerous grooves for lodging the branches of tho 
deep temporal arteries, and filled by the temporal muscle. 

The Mastoid Portion is bounded in front by the anterior horizontal root of tho 
zygoma; above, by a line ’^hich corresponds with the posterior root of the zygoma 
and the masto-parictal suture; behind and inferiorly, by the masto-occipital suture. 
It is formed by the mastoid and pai*t of the squamous portion of the temporal bone; 
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its surface is convex and rough for the attachment of muscles, and presents, from 
behind forwards, the mastoid foramen, below the mastoid process. In front of the 
mastoid process is the external auditory meatus, surrounded by the .auditory pro- 
cess. Anterior to the meatus is the Glenoid fossa, bounded in front by the tubercle 
of the zygoma, behind by the auditory process, and above by the middle root of 
the zygoma, which terminates at the Glaserian fissure.* 

The Zygomatic Foss^b. 

The Zygomatic fossse, are two irregular-shaped cavities, situated one on each 
side of the head, below, and on the inner side of the zygoma; bounded in 
front by the tuberosity of the superior maxillary bone and the ridge which 
descends from its malar process; behind, by the posterior border of the pterygoid 
process; above, by the pterygoid ridge on the under surface of the great wing of 
the sphenoid and squamous portion of the temporal; below, by the alveolar 
border of the superior maxilla; internally, by the external pterygoid plate; and 
externally, by the zygomatic arch and ramus of the jaw. It contains the lower 
part of the Temporal, the External, and Internal pterygoid muscles, the internal 
maxillary artery, the inferior maxillary nerve, and their branches. At its upper 
and inner part may be observed two fissures, the spheno-maxillary and pterygo- 
maxillary. 

The Spheno-maxillary fissure, horizontal in direction, opens into the outer and 
back part of the orbit. It is formed above by the lower border of the orbital 
surface of the great wing of the sphenoid; below, by the posterior rounded border 
of the superior maxilla and a small part of the palate bone; externally, by a small 
part of the malar bone; internally, it joins at right angles with the ptery go- 
maxillary fissure. This fissure opens a communication from the orbit into three 
fossa, the temporal, zygomatic, and spheno-maxillary; it transmits the superior max- 
illary nerve, infra-orbital artery, and ascending branches from Mockers ganglion. 

The Ptery go-maxillary fissure is vertical, and descends at right angles from 
the inner extremity of the preceding; it is a triangular interval, formed by the 
divergence of the superior maxillary bone from the pterygoid process of the 
s])henoid. It serves to connect the spheno-maxillary fossa with the zygomatic, 
and transmits branches of the internal maxillary artery. 

The Spheno-maxillary Fossa. 

The Spheno-maxillary fossa is a small triangular space situated at the angle of 
junction of the spheno-maxillary and pterygo-maxillary fissures, ami jdaced beneatli 
the apex of the orbit. It is formed above by a small part of the under surface of 
the; body of the sphenoid; in front, by the superior maxillary bone; behind, by the 
pterygoid process of tlie sphenoid; internally by the vertical plate of the palate; 
externally, it communicates with the spheno-maxillary fissure. This fossa lias three 
fissures terminating in it, the sphenoidal, spheno-maxillary, and pterygo-maxillary; 
it communicates with three fossa?, the orbital, nasal, and zygomatic, and with the 
cavity of the cranium, and has opening into it five foramina. Of these there are 
three on the posterior wall, the foramen rotundum above, the Vidian below and 
internal, and still more inferior and internal, the pterygo-palatinc. On the inner 
wall is the spheno-palatinc foramen by which it communicates with the nasal fossa, 
and below, the superior orifice of the posterior palatine canal, besides occasionally 
the orifices of two or three accessory posterior palatine canals. 

Anterior Region op the Skull. (Fig. 52.) 

The Anterior Region of the Skull, which forms the face, is of an oval form, 
presents an irregular surface, and is excavated for the reception of the two prin- 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and margins of the orbit; below, by the proiriinence of the chin; on each 
side, by the malar bone, and anterior margin of the ramus of .the jaw. In the 
median line are seen from above downwards, the nasal eminences, which indicate 
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the Bituation of the frontal sinuses; diverging outwards from them, the super- 
ciliary ridges which support the eyebrows. Beneath the nasal eminences is the 
arch of the nose, formed by the nasal bones, and the nasal process of the superior 
maxilla,ry. The nasal arch is convex from side to side, concave from above down- 
wards, presenting in the median line the inter-nasal suture, formed between the 
nasal bones, laterally the na&o-maxillary suture, foniied between the nasal and the 
nasal process of the superior maxillary bones, both these sutures terminating above 
in that part of the transverse suture which connects the nasal bones and nasal pro- 
cesses of the superior maxillary with the frontal. Below the nose is seen the 
heart-shaped opening of the anterior narcs, the narrow end upwards, and broad 
below; it presents laterally the thin sharp margins which serve for the attachment 

52. — Anterior Region of the Skull. 



of th'e lateral cartilages of the nose, and in the middle line below, a prominent 
process, the anterior nasal spine, bounded by two deep notches. Below this is the 
intermaxillary suture, and on each side of it the incisive fossa. Beneath this fossa 
is the alveolar process of the upper and lower jaw, containing the incisive teeth, 
and at the lower part of the median line, the symphysis of the chin, the mental 
eminence, and the incisive fossa of the lower jaw. 

Proceeding from above downwards, on each side are the supra orbital ridges, 
terminating externally in the external angular process at its junction with the 
malar, and internally in the internal angular process; towards the inner third of 
this ridge is the supra orbital notch or foramen, for the passage of the supra or- 
bital vessels and nerve, and at its inner side a slight depression for tlie attachment 
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of the cartilaginous pulley of the superior oblique muscle. Beneath the supra- 
orbital ridges are the openings of the orbits, bounded externally by the orbital 
ridge of the malar bone; below, by the orbital ridge formed by the malar, superior 
maxillary, and lachrymal bones; internally, by the nasal process of the superior 
maxillary, and the internal angular process of the frontal bone. On the outer, 
side of the orbit, is the quadrilateral anterior surface of the malar bone, perforated 
by one or two small malar foramina. Below the inferior margin of the orbit, is 
the infra-orbital foramen, the termination of the infra-orbital canal, and beneath 
this, the canine fossa, which gives attachment to the Levator anguli oris; bounded 
below by the alveolar processes, containing the teeth of the upper and lower jaw. 
Beneath the alveolar arch of the lower jaw is the mental foramen for the passage 
of the mental nerve and artery, the external oblique lino, and at the lower border 
of the bone, at the point of junction of the body with the ramus, a shallow groove 
for the passage of the facial artery. 

The Orbits. 

The Orbits (fig. 52) are two quadrilateral hollow cones, situated at the upper and 
anterior part of the face, their bases being directed forwards and outwards, and their 
apices backwards and inwards. Each orbit is formed of seven bones, the frontal, sphe- 
noid, ethmoid, superior maxillary, malar, lachrymal and palate; but three of these, the 
frontal, ethmoid and splienoid, enter into the formation of both orbits, so that the two 
cavities are formed of eleven bones only. Each cavity presents for examination, 
a roof, a door, an inner and an outer wall, a circumference or base, and an apex. 
The Hoof is concave, directed downwards and forwards, and formed in front by 
the orbital plate of the frontal; behind, by the lesser wing of the sphenoid. Tliis . 
surface presents internally the depression for the fibro-cartilaginous pulley of the 
superior oblique muscle; externally, the depression for the lachrymal gland, and 
posteriorly, the suture coninjcting the frontal and lesser wing of the sphenoid. 

The Floor is nearly fiat, and of less extent than the roof; it is formed chiefly by 
the orbital process of the superior maxillary; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of the palate. 
This surface presents at its anterior and internal part, just external to the lachry- 
mal canal, a depression for the attachment of the tendon of origin of the inferior 
oblique muscle; externally, the suture between the malar and superior maxillary 
bones; near its middle, the infra-orbital groove; and posteriorly, the suture between 
the maxillary and palate bones. 

The Inner Wall is flattened, and formed from before backwards by the nasal 
process of the superior maxillary, the lachrymal, os planum of the ethmoid, and 
a small part of the body of the sphenoid. This surface presents the lachrymal 
groove, and crest of the lachrymal bone, and the sutures connecting the ethmoid, 
in front, with the lachrymal, behind, with the sphenoid. 

The Outer Wall is formed in front by the orbital process of the malar bone; 
behind, by the orbital plate of the sphenoid. On it are seen the orifices of one or 
two malar canals, and the suture connecting the sphenoid and malar bones. 

Angles. The superior external angle is formed by the junction of the upper 
and outer walls; it presents from before backwards, the sutures connecting the 
frontal with the malar in front, and with the orbital plate of the sphenoid behind; 
quite posteriorly is the foramen lacerum anterius, or sphenoidal fissure, which 
transmits the third, fourth, ophthalmic division of the fifth, and sixth nerves, 
and the ophthalmic vein. The superior internal angle is formed by the junction 
of the upper and inner wall, and presents the suture connecting the frontal with 
the lachrymal in front, and with the ethmoid behind. This suture is perforated 
by two foramina, the anterior and posterior ethmoidal, the former transmitting 
the anterior ethmoidal artery and nasal nerve, the latter the posterior ethmoidal 
artery and vein. The inferior external angle^ formed by the junction of the 
outer wall and floor, presents the sphcno-maxillary fissure, which transmits the 
infra-orbital vessels and nerve, and the ascending branches from the spheno-palatine 
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ganglion. The inferior internal angle is formed by the union of the lachrymal 
and OB planum of the ethmoid, with the superior maxillary and palate bones. The 
circumference^ or base, of the orbit, quadrilateral in form, is bounded above by the 
supra-cwbital arch; below, by the anterior border of the orbital plate of the malar, 
superior maxillary, and lachrymal bones; externally, by the external angular 
process of the frontal and malar bone; internally, by the internal angular process 
of the frontal and nasal process of the superior maxillary. The circumference is 
marked by three sutures, the fronto-maxillary internally, the fronto-rnalar exter- 
nally, and the malo-max illary below; it contributes to the formation of the la- 
chrymal groove, and presents above, the supra-orbital notch (or foramen), for the 
passage of the supra-orbital artery, veins, and nerve. The apeXy situated at the 
back of the orbit, corresponds to the optic foramen, a short eirculsir canal, which 
transmits the optic nerve and ophthalmic artery. It will thus be seen that there 
are nine openings communicating Avith each orbit, viz., the optic, foramen lacerum 
anterius, splnmo- maxillary fissure, supra-orbital foramen, infra-orbital canal, ante- 
rior and posterior ethmoidal foramina, malar foramina, and lachrymal canal. 

The Nasal Fossas. 

The Naml Fossre arc tAvo large irregular cavitic's, situated in the middle line of 
tin* face, separat(»d from each other by a thin vertical septum, and extending from 
the base of the cranium to the roof of the mouth. They communicate by tAVO large 
apertures, tlie anterior nares, Avith the .front of the face, and Avitli the pharynx 
behind by the two ]>ost(*rior nares. These fossm are much narroAver aboA^e than 
hedow, and in the middle than at the anterior or posterior openings: their di‘ptli, 
Avhich is considerable, is much greater in the middle than at either extremity. 
Each nasal fossa coinniunicat(*s Avith four sinuses, the frontal in front, the sphe- 
noidal behind, and the maxillary and ethmoi<lal on either side. Each fossa also 
communicates with four cavities: Avith the orbit by the hndirymal canal, Avith the 
mouth by the anterior palatine canal, Avith tlie cranium by the olfactory foramina, 
and Avith the spheno-inax illary fossa by tlie splieno-jialatine foramen; and they 
occasionally communicate Avith each otlier by an a})erture in the septum. The 
bones entering into their formation are fourteen in numb(*r: three of the cranium, 
the frontal, sphenoid, and ethmoid, and all the bones of the face ex(?epting the 
malar and loAver jaw. Each cavity has four walls, u roof, a door, an inner, and 
an outer Avail. 

The upper loall^ or roof (lig.53), is long, narrow^, and concave from before 
backwards; it is formed in front by the nasal bones and nasal spine of the frontal, 
which are directed doAvn wards and forAvards; in the middle, by the cribriform 
lamella of the ethmoid, Avhich is horizontal; and behind, by the under surface of 
the body of the sphenoiil, and sphenoidal turbinated bones, Avhich are directed 
downAvards and backAvards. This surfa<‘e presents, from before backAA^ards, the 
intiTiial aspect of tlie nasal hones; on their outer side, the suture formed between 
the nasal, Avith the nas.al jirocess of the superior maxillary; on their inner side, the 
elevated crest which receives the nasal spine of the frontal and the perpendicular 
plate of the ethmoid, and articulates with its fellow of the opposite side; Avhilst 
the surface of the bones is perforated by a fcAV small vascular apertures, and pre- 
sents the longitudinal groove for the nasal nerA'^o: further back is the transverse 
suture, connecting the frontal with the nasal in front, and the ethmoid behind, 
the olftictory foramina on the under surface of the cribriform plate, and the suture 
between it and the sphenoid behind: quite posteriorly are seen the sphenoidal tur- 
binated bones, the orifice of the sphenoidal sinuses, and the articulation of the ala? 
of the vomer Avith the under surface of the body of the sphenoid. 

The floor is flattened from before backwards, concave from side to side, and 
wider in the middle than at either extremity. It is formed in front by the jialate 
process of the superior maxillary; behind, by the palate process of the palate 
bone. This surface presents, from before backAvards, the anterior nasal spine; 
behind this, the upper orifice of the anterior palatine canal; internally, the eh*- 
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vated crest which articulates with the vomer; and behind, the suture between 
the palate and superior maxillary bones, and the posterior nasal spine. 

53.— Eoof, Floor, and Outer Wall of Nasal Fossee. 


Roof 



The inner wall^ or septum (fig. 54), is a thin vertical septum, whicli sepjirates 
the nasal fossm from one another; it is occasionally perforated, so that tli(*y com- 
municate, and is frequently deflected considerably to one side. It is formed, in 
front, by the crest of the nasal bones and nasal spine of the frontal; in the middle, 
by the perpendicular lamella of the ethmoid; behind, by the vomer and rostrum 
of the sphenoid; below, by the crest of the superior maxillary and palate bones. 
It presents, in front, a large triangular notch, which receives the triangular carti- 
lage of the nose; above, the lower orifices of the olfactory canals; and behind, the 
guttural edge of the vomer. Its surface is marked by numerous vascular and ner- 
vous canals, and traversed by sutures connecting the bones of which it is formed. 

The outer wall is fonned, in front, by the n*as{il process of the superior maxil- 
lary and lachrymal bones; in the middle, by the ethmoid and inner surface of the 
superior maxillary and inferior turbinated bones; behind, by the vertical plate of 
the palate bone. This surface presents three irregular longitudinal passages, or 
meatuses, formed between three horizontal plates of bo^o that spring from it; they 
are termed the superior, middle, and inferior meatuses of the nose. The superior 
meatus^ the smallest of the three, is situated at the upper and back part of each 
nasal fossa, occupying the posterior third of the outer wall. It is situated between 
the superior .and middle turbinated bones, and has opening into it two foramina, the 
spheno-palatine, at the back part of its outer wall, the posterior ethmoidal cells, at 
the front part of the upper wall. The opening of the sphenoidal sinuses is usually 
at the upper and back part of the nasal fossse, immediately behind the superior 
turbinated bone. The middle meatus^ situated between the middle and inferior 
turbinated bones, occupies the posterior two-thirds of the outer wall of each nasal 
fossa. It presents two apertures. , In front is the orifice of the infundibulum, by 
which the middle meatus communicates with the anterior ethmoidal cells, and 
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through these with the frontal sinuses. At the centre of the outer wall is the 
orifice of the antrum, which varies somewhat as to its exact position in different 
skulls. The inferior meatus, the largest of the three, is the space between the 
inferior turbinated bone and the floor of the nasal fossa. It extends along the 
entire length of the outer wall of the nose, is broader in front than behind, and 
presents anteriorly the lower orifice of the lachrymal canal. 


54. — Inner Wall of Nasal Fossm, or Septum of Nose. 



Os IIyoides. 

The Hyoid bone is named from its resemblance to the Greek Upsilon; it is also 
called the lingual hone, from supporting the tongue, and giving attachment to its 
numerous muscles. It is a bony arch, shaped like a horse-shoe, and consisting of 
five segments, a central portion or body, two greater cornua, and two lesser cornua. 

The Body forms the central part of the 
bone, is of a quadrilateral form, its anterior 
surface (fig. 55) convex, directed forwards 
and upwards, and divided into two parts by 
a vertical ridge, which descends along the 
median lino, and is crossed at right angles 
by a horizontal ridge, so that this surface is 
divided into four muscular depressions. ^At 
the point of meeting of these two lines is a 
prominent elevation, the tubercle. The por- 
tion above the horizontal ridge is directed 
upwards, and is sometimes described as the 
superior border. The anterior surface gives attachment to the Genio-hyoid in the 
greater part of its extent; above, to the Genio-hyo-glossus; below, to the Mylo- 
hyoid, Stylo-hyoid, and aponeurosis of the Digastric; and between these to part of 
the Hyo-glossus. The posterior surface is smooth, concave, directed backwards 
and downwards, and separated from the epiglottis by the thyro-hyoid membrane, 
and by a quantity of loose areolar tissue. The superior border is rounded, and 
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gives attachment to the thyro-hyohl membrane, and part of the Genio-liyo-glossi 
muscles. The inferior border gives attachment in front to the Sterno-hyoid, be- 
hind to part of the Thyro-hyoid, and to the Omo-hyoid at its junction with the 
great cornu. The lateral surfaces are small, oval, convex facets, covered with 
cartilage for articulation with the greater cornua. 

The Greater Cornua project backwards from the lateral surfices of the body, 
they are flattened from above downwards, diminish in size from before backwards, 
and terminate posteriorly in a tubercle for the attachment of the thyro-hyoid 
ligament. Their outer surface gives attachment to the Ilyo-glossus; their upper 
border, to the Middle constrictor of the pharynx; their lower border, to part of the 
Thyro-hyoid muscle. 

The Lesser Cornua arc two small conical shaped eminences, attached by their 
bases to the angles of junction between the body and greater cornua, and giving 
attachment by their apices to the stylo-hyoid ligaments. In youth the cornua are 
connected to the body by cartilaginous surfaces and held together by ligaments; in 
middle life, the body and greater cornua usually become joined; and in old age 
all the segments are united together, forming a single bone. 

Development J^y Jive centres; one for the body and one for each cornu. Ossi- 
fication commences in the body and greater cornua towards the end of fetal life, 
those for the cornua first appearing. Ossification of the lesser cornua commences 
some months after birth. 

Attachment of Muscles. Sterno-hyoid*, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastricus, Stylo-hyoid, Mylo-hyoid, Genio-hyoid, Genio-hyo-glossus, Myo- 
glossus. Middle constrictor of the pharynx, and occasionally a few fibres of the 
Lingualis. It also gives attachment to the thyro-liyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and hyo-epigloltic ligaments. 

THE TIIOIIAX. 

The Thorax or chest is an osseo-cartilaginous cage, intended to contain and pro- 
tect the principal organs of respiration ami circulation. It is the largest of the 
three ciivities conne(!ted with the s])ino, and is formed by the sternum and costal 
cartilages in front, the twelve ribs on each side, and the bodies of the dorsal ver- 
tebroj behind. 

The Sternum. 

The Sternum (figs. 56, 57) is a fiat narrow bone, situated in the median line of 
the front of the chest, and consisting in the adult of three portions. Its form 
resembles an ancient sword: the upper piece representing tlie handle, is ternaul tluj 
manubrium^ the middle and largest j)iece which represents the chief part of the 
blade, is termed the f/ladiolus, and the inferior ])iece like the j)oint of the sword, 
is termed the ensiform or xiphoid appendix. In its natural position, its direction 
is oblique, its anterior surface looking upwards and forwards, its posterior down- 
wards and bcTckwards. It is flattened in front, concave behind, broad above, 
becoming narrowed at the point where the first and second pieces are connected, 
after which it again widens a little, and is pointed at its (‘xtremity. 

The First Piece of the sternum or Manubrium^ is of a somewhat triangular 
form, broad and thick above, narrowed below at its junction with the middle piece. 
Its anterior surface convex from side to Side, concave from above downwards, is 
smootli and affords attachment on etich side to the Poctoralis major and sternal 
origin of the St<*rno-cleido-mastoid muscle. In well mark(?d bones, ridges limiting 
the attachment of these muscles ai’c very distinct. Its posterior surface^ concave 
- and smooth, affords attachment on each 8i<lo to the Sterno-hyoid and Sterno-thyroid 
muscles. The superior border^ the thickest, presents at its centre the interclavi- 
cular notch, and on each side an oval articular surface, directed upwards backwards 
snd outwards, for articulation with the sternal end of the clavicle. The inferior 
border presents an oval rough surface, covered in the recent state with a thin layer 
of cartilage, for articulation with the second portion of the bone. The lateral 
borders are marked superiorly by an articular depression for the first costal carti- 
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lage, and below by a half facet, which, with a similar facet on the upper angle of 
the middle portion of tho bone, forms a notch for the reception of tho costal car- 
tilage of the second rib. These articular surfaces are separated by a curved edge 
which slopes from above downwards and inwards. 

The Second Piece of the sternum, or gladiolus^ considerably longer, narrov/er, 
and thinner than the superior, is broader below than above. Its anterior surface 
is nearly flat, directed upwards and forwards, and marked by three transverse lines 
which cross the bone opposite the third, fourth, and fifth articular depressions. 
These lines indicate the point of union of tho four separate pieces of which this 
part of the bone consists at an early period of life. At the junction of the third 
and fourth pieces, is occasionally seen an orifice, the sternal foramen; it varies in 
size and form in different individuals, and pierces th(> bone from before backwards. 
This surface affords attachment on each side to the sternal origin of the Pectoralis 
major. Tho posterior surface^ slightly concave, is also marked by three transverse 
lines; but they are less distinct than those on the anterior surface; this surface 
affords attachihent below, on each side, to the Triangularis stern! muscle, and occa- 
sionally presents tho posterior opening of the 15101*1101 foramen. The superior border 
is marked, by an oval surface for articulation with the manubrium. The inferior 
border is narrow and articulates with the ensiform appendix. Each lateral border 
presents five articular depressions; the first, at each superior angle, is a half facet 
for the lower half of the cartilage of the second rib, the three su(!ceeding depres- 
sions receive the cartilages of the third, fourth, and fifth ribs, whilst cfich inferior 
angle presents a half facet for the upper half of the cartilage of tho seventh rib. 
These depressions are separated by a series of curved inter-articular notches, 
which diminish in length from above downwards. 

The Third Piece of the sternum, the ensiform or xiphoid appendix^ is the small- 
est of the three; it is thin and elongat(»d in form, cartilaginous in structure in youth, 
but more or less ossified at its upper part in the adult. Its anterior surface affords 
attachment to tho costo-xiplioid ligaments. Its posterior surface^ to some of the 
fibres of the Diaidiragm and Triangularis sterni muscles. Its lateral borders^ to 
the aponeurosis of the abdominal muscles. Above, it is continuous with the lower 
end of the gladiolus; below, by its pointed extremity, it gives attachment to tho 
linea alba, and at each superior angle presents a half facet for the lower half of 
tho cartilage of the seventh rib. This portion of the sternum is very various in 
appearance, being sometimes pointed, broad and thin, sometimes bifid, or perforated 
by a round hole, occasionally curved, or defiected considerably to one or the other 
side. 

Structure, This bone is composed of a considerable amount of loose spongy 
tissue within, covered exteraally with a very thin layer of compact tissue. 

Development, The sternum, including the ensiform appendix, is developed 
by six centres. One for the first piece or manubrium, four for the second 
piece or gladiolus, and onc*for the ensiform ajipendix. The sternum is entirely 
cartilaginous up to tho middle of foetal life, and when ossification takes place, the 
ossific granules are deposited in the middle of tho intervals between the articular 

58. — Development of Sternum, by Six Centres. 

first piece, between the fifth 
and sixth months; in the 
second and third, between Tiirie- 

the sixth and seventh; oj 

in the fourth piece, at the Apptarav^c 
ninth month; in the fifth, 
within the first year, or 
between thb first and 
seeond years after birth; 
and in the ensiform appen- 
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and the seventeenth or 
eighteenth years, by a 
single centre which makes 
its appearance at the upper 
part, and proceeds gra- 
dually downwards. To 
these may be added the 
occasional existence, as de- 
scribed by Breschet, of 
two small epi-sternal cen- 
tres, which make their ap- 
pearance one on each side 
of the in terclavicular notch. 

It occasionally happens that 
some of these divisions are 
formed from more than one 
centre, the number and posi- 
tion of which vary (lig. 6 o). 

Thus the first piece may 
have two, three, or even 
six centres; the second 
j)icce has seldom more than 
one; the third, fourth, and 
fifth pieces, are often formed 
from two centres placed 
laterally, the irregular 
union of which will servo 
to explain the occasional 
occurrence of the sternal 
foramen (fig. 6 1 ), or of the 
vertical fissure which occa- 
sionally intersects tliis part 
of the bone. Union of these 
various parts commences 
from below, and j^roceeds 
upwards, taking place in 
the following order (fig. 59 ). 

Tlie fifth piece is joined 
to the fourth soon after 
puberty; the fourth to the 
third,between the twentieth 
and twenty-fifth years; the 
third to the second, be- 
tween the thirty-fifth and 
fortieth years; tlie second 
is rarely joined to the first except in very advanced oge. 

Articulations. With the clavicles, and seven CQstal cartilages on each side. 

Attachment of Muscles. The Pectoralis major, Sterno-cleido-mastoid, Sterno- 
hyoid, Sterno- thyroid, Triangularis sterni, aponeurosis of the Obliquua externus, 
Obliquus internus, and Transvorsalis muscles, llectus and Diaphragm. 

The Bibs. 

The Ribs are elastic arches of bone, which form the chief part of the thoracic 
walls. They are twelve in number on each side; but this number may be increased 
by the development of a cervical or lumbar rib, or maybe diminished to eleven. The 
•first seven are connected behind with the spine, and in front with the sternum. 
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through the intervention of the costal cartilages, they are called vertebro^sterruil^. 
or true ribs. The remaining live are false ribs; of these the first three, being 


62. — A Central Rib of Right Side. 
Inner Surface. 



connected behind with the spine, and in ’ 
front with the costal cartilages, are called 
the vertehro-costal ribs; tin; last two are 
connected with the vertebrse only, being 
free at their anterior extremities, tliey are 
termed vertebral or floating ribs. The 
ribs vary in their direction, the upper ones 
being placed nearly at right angles with 
the spine; the lower ones are placed 
obliquely, so that the anterior extremity 
is lower than the posterior. The extent 
of obliquity reaches its maximum at the 
ninth rib, gradually decreasing from that 
point towards the twelfth. The ribs are 
situated one beneath the other in such 
a manner that spaces are left between 
them; these are called intercostal spaces. 
Their length corresponds to the length of 
the ribs, their breadth is more considerable 
in front than behind, and between the 
upper than between the lower ribs. The 
ribs increase in length from tlie first to 
the eighth, when they again diminish to 
the twelfth. In breadth they decrease 
from al)ove downwards; in each rib the 
greatest breadth is at the stiu’nal extre- 
mity. 

Common characters of the Ribs(fi^.(> 2 ). 
Take a rib from the middle of the series 
in order to study its common characters. 
Each rib presents two extremities, a pos- 
terior or vertebral, an anterior or sternal, 
and an intervening portion, the body or 
shaft. The posterior or vertebral extre^ 
mitt/j presents for examination a head, 
neck, and tuberosity. 

The head (fig. 63) is marked by a kid- 
ney-shaped articular surface, divided by a 
horizontal ridge into two facets for articu- 
lation with the costal cavity formed by the 
junction of the bodies of two contiguous 
dorsal vertebrse; the upper facet is small, 
the inferior one of large size; the ridge 
separating them, serves for the attachment 
of the inter-articular ligament. 

The neck is that flattened portion of the 
rib which extends outwards from the head; 
it is about an inch long, and rests ujion 
the transverse process of the inferior of 
the two vertebrse with which the head 
articulates. Its anterior surface is flat 
and smooth, its posterior rough, for the 
attachment of the middle costo-transverse 
ligament. Of its two borders, the supe- 
rior presents a rough crest for the attach- 
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^ment of the anterior costo- transverse ligament; its inferior border is rounded. 

. On the outer surface of the neck, just where it joins the shaft, is an eminence, the 
■ tuberosity; it consists of two j)ortions, an articular and a non-articular. The 
articular portion^ the most internal and inferior of the two, presents a small oval* 
surface directed downwards, backwards and inwards, for articulation with the 
extremity of the transverse process of the vertebra below it. Tlie non-articular 
portion is a rough elevation, whicli affords attachment to the. posterior costo- trans- 
verse ligament. 


63. — ^Vertebral Extremity of a Rib. External Surface. 
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The shaft j)resents two surfaces, an external and an internal; and two borders, 
a superior and an inferior. The external surface is convcix, and marked for the 
attachment of muscles. At its posterior part, a little in front of the tuberosity, is 
seen a prominent line, directed obliipiely from above, downwards and outwards; 
this gives attachment to a tendon of the Sacro-liimbalis muscle, and is called the 
angle. At this ])oint, the rib is bent upon itself in two directions. If the rib is 
laid upon its lower border, it will be seen that tlie anterior portion of the shaft, as 
far as the angle, rests upon this surface, while the vcrtid)ral end of the bone, 
beyond the angle, is b(*nt inwards and at tin? same time tilted upwards. The 
distance iKitween tin*, angle and the tuberosity increases gradually from tlic second 
to the tenth rib. 'J'his portion of bone is rounded, rough, and irregular, and 
serves for the attachment of the Longissimus dorsi. Tlu^ portion of bone between 
the angle and sternal extremity is also slightly twisted upon its own axis, the 
external surface looking downwards behind tlie angle, a little upwards in front of 
it. This surface presents, towards its sternal extremity, an obliipie line, the ante- 
rior angle. The internal surface is concave, smooth, and presents the orifices of 
two or three nutrient foramina, the course of which is directly backwards toAvards 
the vertebral extrcmiity. This surface looks a little upwards, behind the angle; a 
little downwards, in front of it. The superior border, thick and rounded, is marked 
by an external and an internal lip, more distinct behind tlian in front; they servo 
for the attachment of the External and Internal intercostal muscles. The inferior 
border, thin and sharp, has attached the External intercostal muscle. This border 
is marked on its inner side by a deep groove which commences at the tuberosity 
and gradually becomes lost at the junction of the anterior Avith the middle third of 
the bone. At the back part of the bone, this groove belongs to the inferior border; 
but just in front of the angle, where it is deepest and broadest, it corres|)onds to 
the internal surface; it lodges the intercostal vessels and nerA'e. Its sujierior edge 
is rounded and continued back as far as the vertebral extremity; it serves for tlie 
attachment of the Internal intercostal muscle. Its inferior edge corresponds to the 
lower mai'gin of the rib, and gives attacliment to the External intercostal. The 
anterior or sternal extremity, is flattened, and presents a porous oval concave 
depression, into which the costal cartilage is received. 

Peculiar Ribs. 

The peculiar ribs which require especial consideration, are five in number, viz., 
the first, second, tenth, eleventh and twelfth. 

The first rib (fig.64) is one of the shortest and the most curved of all the ribs; it 
is broad, flat, and placed horizontally at the upper part of the thorax, its surfaces 
looking upwards and downwards; and its borders, inwards and outwards. The 
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head is of small size, rounded, and presents onlj a single lirticular facet for arti* 
culation ivith the body of the first dorsal vertebra. The neck is narrow and 
rounded. The tuherosityy thick and prominent, rests on the outer border. 
There is no angle, and it is not twisted on its axis. The upper surface of the 

Peculiar Ribs. 




shaft is marked towards its anterior part hj two shallow depressions, separated 
from one another by a ridge, which becomes more prominent towards the internal 
border, where it terminates in a tubercle; this tubercle and ridge servo for the 
attachment of the Scalenus onticus muscle, the groove in front of it transmitting 
the subclavian vein; that behind it, the subclavian artery. The inferior surface 
is smooth, and destitute of the groove observed on the other ribs. The outer 
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border is convex, thick, and rounded. The inner^ concave, thin, and sharp, and 
marked about its centre by the tubercle before mentioned. The anterior extremity 
is larger and thicker than any of the other ribs. 

The second rib (fig. 65) is much longer than the first, but bears a very considerable 
resemblance to it in the direction of its curvature. The non-articular portion of the 
tuberosity is occasionally only slightly marked. The angle is slight, and situated 
close to the tuberosity, and the rib is not twisted, so that both ends touch any 
jdune surface upon which it may be laid. The shaft is not horizontal, like that of 
the first rib; its external surface^ which is <‘unvex, looking upwards and a little 
outwards; it presents near the middle a rough eminence for the attachment of part 
of the first, and the second serration of the serratus magnus. The inner surface 
smooth and concave, is directed downwards and a little inwards; it presents a short 
groove towards its posterior part. 

Tlie tenth rib (fig. 66) has only a single articular surface on its head. 

The eleventh and twelfth ribs (figs. 67 and 68) have each a single articular 
surface on the head, which is of rather largo size; they have no neck or tuberosity, 
and are pointed at the extremity. The eleventh has a slight angle and a shallow 
groove on the lower border. The twelfth has neither, and is much sliorter than 
the eleventh. 

Structure, Tlie ribs consist of a quantity of cancellous tissue, enclosed in a thin 
compact layer. 

Development, JOach rib, with the exception of the last two, is developed by 
three centre's, one for the shaft, one for the head, and one for the tubercle. The 
last two have only two centres, that for the tubercle being wanting. Ossification 
commences in the body of the ribs at a very early period, before its appearance in 
the v(.*rt(d)rfle. Tlie epiphysis of the head, which is of a slightly angular shape, 
and that for the tubercle, of a lenticular form, make their appearance betAveen the 
sixteenth and tAventieth years, and do not become united to the rest of the bone 
until about the tAventy-fifth year. 

Attachment oj Muscles, Tlie Tntercostals, Scalenus anticus, Scalenus medius, 
Scalenus posticus, Pecloralis minor, Serratus magnus, Obliquus externus, Trans- 
versalis, Quadratus lumborum, Diaphragm, Latissimus dorsi, Serratus posticus 
superior, Serratus posticuis inferior, Sacro-lumbalis, Musculus accessorius ad sacro- 
lumbalem, Longissimus dorsi, Cmwicalis ascendens, Levatores costarum. 

The Costal Cartilages. 

The Costal Cartilages (fig. 56) are white elastic structures, which serve to pro- 
long the ribs forward to the front of the chest, and contribute very materially 
to the elasticity of this cavity. The seven first are connected with the sternum, 
the three next with the lower border of the cartilage of the preceding rib. The 
cartilages of the two last ribs, Avhich have pointed extremities, float freely in the 
parietes of the abdomen. Ijike the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, and 
gradually diminish to the last. They diminish in breadth, as Avell as the intervals 
between them, from the first to the last. They are broad at their attachment to the 
ribs, and taper towards their sternal extremities, excepting the' two first, which 
arc of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact. In direction they also vary; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, tAvo borders, 
and two extremities. The anterior surface is convex, and looks forwards and up- 
wards; that of the first gives attachment to the costo-clavicular ligament; that of 
the first, second, third, fourth, fifth, and sixth at their sternal ends to the Pectoralis 
major. The others are covered, and give partial attachment to some of the 
groat flat muscles of the abdomen. The posterior surface is concave, and directed 
backwoi'ds and doivnAvards, the six or seven inferior ones afibrding attachment 
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to the Transversalis and Diaphragm muscles. Of the two borders, tho superior is 
concave, the inferior, convex; they aiFord attachment to the Intercostal muscles, tho 
upper border of the sixth giving attachment to tho Pectoralis major muscle. The 
contiguous borders also of the sixth, seventh, and eighth, and sometimes the ninth 
and tenth costal cartilages present smooth oblong surfaces at the points where they 
articulate. Of the two extremities, the outer one is continuous with tlie osseous 
tissue of the rib to which it belongs. Tho inner extremity of the first is continuous 
with the stcrniini; the six next have rounded extreiiyties, which are received into 
shallow conc.avities on the lateral margins of the sternum. The inner extremities 
of the eiglith, ninth and tenth costal cartilages are pointed, and lie in contact with 
the cartilage above. Those of the eleventh and twelfth are free and pointed. 

In the mah‘, the first costal cartilage becomes more or less ossified in the adult, 
and is oft(*n connected to the sternum by bone. Ossification of the remaining 
cartilages also occurs to a variable extent after the middle of life, those of the 
true ribs being first ossified. In the female, tho process of ossification does not 
take place until old age. The costal cartilages are most elastic in youth, those of 
the false ribs being more so than the true. In old age they become of a deep 
yellow colour. 

Attachment of Muscles, The SubcLavius, Sterno-thyroid, Pectoralis major, 
Inti>rnal oblique, Tran sv(;r sails, Rectus, Diaphragm, Triangularis sterni. Internal 
and External intercostals. 

THE PELVIS. 

The Pelvis is composed of four bones. The two Ossa Tnnominata, which bound 
it in front and at the sides, and the Sacrum and Coccyx, which complete it behind. 

The Os Inxomixatijm. 

The Os Innominatumy so called from bearing no resemblance to any known 
object, is a large irregular-shaped bone, which, witli its fellow of the opjmsite 
side, forms tlui sides and anterior wall of the pelvic cavity. In young sul)jects, 
it consists of three s( 3 parate parts, which meet and form tlie large cup-like cavity, 
situated near the middle of the outer side of the bone; and, although in the adult 
these have become united, it is usual to describe the bone as divisible into three 
portions, the ilium, the ischium, and the pubes. 

The ilium is the superior broad and expanded portion which runs upwards 
from the upper and back part of the acetabulum, and forms the prominence of the 
hip. 

The ischium is the inferior and strongest portion of the bone; it proceeds 
downwards from the acetabulum, expands into a large tuberosity, and then curving 
upwards, forms with the descending ramus of the pubes a largo aperture, tho 
obturator foramen. 

The pubes is that portion which runs liorizon tally inwards from tlie inner 
side of the acetabulum for about two inches, then makes a sudden bend, and 
descends to the same extent: it forms tho front of the pelvis, and supports tho 
external organs of generation. 

The Ilium presents for examination two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of the Ilium (fig. 69). The back part of this 
surface is directed backwards, downwards, and outwards; its front part forwards, 
downwards and outwards. It is smooth, convex in front, deeply concave behind; 
bounded above by the crest, below by tho upper border of the acetabulum, in 
front and behind by tho anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, the superior, middle, and 
inferior curved lines, Tho superior curved line, the shortest of tho three, 
commences at the crest, about two inches in front of its posterior extre- 
mity ; it is at first distinctly marked, but as it passes downwards and out- 
wards to the back part of the great sacro-sciatic notch, where it terminates, 
it becomes less mai*ked, and is often altogether lost. The rough surface 
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included between this lino and the crest, affords attachment to part of the 
Gluteus maximus above, a few fibres of the Pyriformis below. The middle curved 
lino, the longest of the tliree, commences at the crest, about an inch behind its 

69. — ^Right Os Inuominatum. External Surface. 



anterior extremity, and, taking a curved direction downwards and backwards’ 
terminates at the uppiT part of the great sacro-sciatic notch, Tlie spa(?e between 
the middle, the superior curved lines, and the crest, is concave, and aifords attach- 
ment to the Gluteus medius muscle. Near the central part of this line may often 
bo observed the orifice of a nutritious foramen. The inlbrior curved line, 
the least distinct of the three, commences in front at the upper part of the 
anterior inferior spinous process, and taking a curved direction backwards and 
downwards, terminates at the anterior part of the great sacro-sciatic notch. The 
surface of bone included between the middle and inferior curved lines, is concave 
from above downwards, convex from before backwards, and affords attachment to 
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the Gluteus minimus muscle* Beneath the inferior curved line, and corresponding 
to the upper part of the acetabulum, is a smooth eminence (sometimes a depression), 
to which is attached the reflected tendon of the Rectus femoris muscle. 

The Internal Surface (fig. 70) of the ilium is bounded above by the crest. 


70. — Right Os Innominatum. Internal Surface. 



below by a prominent line, the linca-ileo pectinea, and before and behind by the 
anterior and posterior borders. It presents anteriorly a large smooth concave 
surface called the internal iliac fossoy or venter of the ilium \ it lodges the 
lliacus muscle, and i)resents at its lower part the orifice of a nutritious canal. 
Behind the iliac fossa is a rough surface, divided into two portions, a superior and 
an inferior. The inferior, or auricular portion, so called from its resemblance to the 
external ear, is coated with cartilage in the recent state, and articulates with a 
similar shaped surface on the side of the sacrum. The superior portion is con- 
cave and rough for the attachment of the posterior sacro-iliac ligaments. 

The crest of the ilium is convex in its general outline and sinuously curved, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
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than in the male, very thick behind, and thinner at the centre than at the 
extremities. It terminates at either end in a prominent eminence, the anterior 
superior, and posterior superior spinous process. The surface of the crest is 
broad, and divided into an external lip, an internal lip, and an intennediate 
space. To the external lip is attached the Tensor vaginae femoris, Obliquus 
ex tern us abdominis, and Latissimus dorsi, and by its whole length the fascia 
lata; to the interspace between the lips, the Internal oblique; to the internal 
lip, the Transversalis, Quadratus lumborum, and Erector spinse. 

The anterior border of the ilium is concave. It presents two projections 
separated by a notch. Of these, the uppermost, formed by the junction of the 
crest and anterior border, is called the anterior superior spinous process of 
the ilium, the outer border of which gives attachment to the fascia lata, and the 
origin of the Tensor vaginas femoris, its inner border, to the Iliacus internus, 
whilst its extremity affords attachment to Poupart’s ligament and the origin of 
the Sartorius. Beneath this eminence, is a notch which gives attachment to the 
Sartorius muscle, and across which passes the external cutaneous nerve. Below 
the notch is the anterior inferior spinous process, wliich terminates in the upper 
lip of the acetabulum; it gives attachment to the straight tendon of the Rectus 
femoris muscle. On the inner side of the antc^rior inferior spinous process, is a 
broad shallow groove, over which passes the Iliacus muscle. The posterior 
border, shorter than the anterior, also presents two projections separated by a 
notch, th.e posterior superior, and the posterior inferior spinous processes. The 
former corresponds with that portion of the posterior surface of the ilium, which 
serves for the attachment of the sacro-iliac ligaments, the latter, to the auricular 
portion which articulates with the sacrum. Below the posterior inferior spinous 
process, is a deep notch, the great sacro-sciatic. 

The Ischium forms the inferior and posterior part of the os innominatum. It 
is divisible into a thick and solid portion, the body, and a thin ascending part, the 
ramus. The body, somewhat triangular in form, presents three surfaces, an 
cxbjrnal, internal, and posterior, and three borders. The external surface cor- 
responds to that portion of tlie . acetabulum formed by the ischium ; it is smooth 
and concave above, and forms a little more than two-fifths of that cavity; its 
outer margin is bounded by a prominent rim or lip, to which the cotyloid-fibro- 
cartiljige is attached. Below the acetabulum, between it and the tuberosity, is a 
deep groove, along which the tendon of the Obturator externus muscle runs, as 
it passes outwards to be inserted into the digital fossa of the femur. The internal 
surface is smooth, concave, and forms the lateral boundary of the true ])elvic 
cavity; it is broad above, and separated from the venter of the ilium by the linea- 
ileo-pectinea, narrow below, its posterior border being encroached upon a little below 
its centre, by the spine of the ischium, above and below which are the greater and 
lesser sacro-sciatic notches; in front it presents a sharp margin, which forms the 
outer l)oundary of the obturator foramen. This surface is perforated by two or 
three large vascular foramina, Jind affords attachment to part of the Obturator 
internus muscle. 

The posterior surface is quadrilateral in form, broad and smooth above, narrow 
below where it becomes continuous with the tuberosity; it is limited in front by 
the margin of the acetabulum, behind by the front part of the great sacro-sciatic 
notch. This surface supports the Pyriformis, the two Gemelli, and the Ob- 
turator internus muscles, in their passage outwards to the great trochanter. 
The body of the ischium presents three borders, posterior, inferior, and 
internal. The posterior border presents, a little below the centre, a thin and 
pointed triangular eminence, the spine of the ischium, more or less elongated in 
different subjects. Its external surface gives attachment to the Gemellus superior, 
its internal surface to the Coccygeus and Levator ani, whilst to the pointed extremity 
is connected the lesser sacro-sciatic ligament. Above the spine is a notch of large 
size, the great sacro-sciatic, converted into a foramen by the lesser sacro-sciatic 
ligament; it transmits the Pyriformis muscle, the gluteal vessels and nerve 
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passing out above this muscle, the sciatic, and internal pudic vessels and nerve, 
and a small nerve to the Obturator intemus muscle below it. Below the spine is 
a smaller notch, the lesser sacro-sciatic; it is smooth, coated with cartilage, in the 
recent state, the surface of which presents numerous markings corresponding to 
the subdivisions of the tendon of the Obturator intcrnus which winds over it. 
It is converted into a foramen by the sacro-sciatic ligaments, and transmits the 
tendon of the Obturator internus, the nerve which supplies this muscle, and the 
pudic vessels and nerve. The inferior border is thick and broad: at its \yomt of 
junction with the posterior, is a large rough eminence upon which the body rests 
in sitting; it is called the tuberosity of the ischium. The internal border is thin, 
and forms the outer circumference of the obturator foramen. 

The tuherosity^ situated at the junction of the posterior and inferior borders, 
presents for examination an external lip, an internal lip, and an intermediate 
space. The externtil lip gives attachment to the Quadratus fcmoris cand part of 
the Adductor magnus muscles. The inner lip is bounded by a sharp ridge for the 
attaclmient of a falciform prolongation of the great sacro-scdatic ligament, j)re- 
sents a groove on the iniUT side of this for the lodgment of the internal j)udic 
vessels and nerve, and more anteriorly has attached the Transversus perinei, 
Erector penis, and Compressor uretlirie muscles. Tlu^ intermediate surface pre- 
sents four distinct impressions. Two of these seen at the front part of 
the tuberosity are rough, elongated, and sei)arated from each other by a pro- 
minent ridge; the outer one gives attachment to the Adductor magnus, the inner 
one to the great sacro-sciatic ligament. Two situat(*d at the back part arc 
smooth, larger in size and sepai'ated by an obrupie ridge : from tlie upper and 
outer arises the Semi-meinbranosus; from the lower and inner, the Biceps and 
Semi-tendinosus. The most superior part of the tuberosity gives attachment to 
the Gemellus inferior. 

The ramus is the thin flattened part of the ischium, which ascends from the tube- 
rosity upwards and inwards, and joins the ramus of the pnl)es, their ])oint of junction 
being indicated in the adult by a rough eminence. Its outer surface is rough for 
the attachment of the Obturator extc‘rnus muscle. Its inner surface forms ])art of 
the anterior wall of the pelvis. Its inner border is thick, rough, slightly everted, 
forms part of the outlet of the pelvis, and serves for the attaclmient of the crus- 
penis. Its outer border is thin and sharp, and forms jiart of the inner margin 
of the obturator foramen. 

The Pubes forms the anterior part of the os iiinoininatuin; it is divisible into a 
horizontal ramus or body, and a perpendicular ramus. 

The body, or horizontal ramus, presents for examination two extremities, an 
outer jind an inner, and four surfaces. The outer extremity, the thickest part of 
the hone, fonns one-tifth of the cavity of the acetabulum: it presents above, a 
rough eminence, the ilio-pectineal, which serves to indicate the point of junction 
of the ilium and pubes. The inner extremity of the body of the bone is the 
symphysis; it is oval, covered by eight or nine transverse ridges, or a series of 
nipple-like processes arranged in rows, separated by grooves; they serve for the 
attachment of the interarticular fibro-cartilage, placed between it and the oppo- 
site bone. Its upper surface, triangular in fonn, wider externally than in- 
ternally, is bounded behind by a sharp ridge, the pectineal line, or linea- 
ilio-pectinca, which, running outwards, marks the brim of the true pelvis. The 
surface of bone in front of the pubic portion of the linea-ilio-pectinca, serves 
for the attachment of the Pectineus muscle. This ridge terminates internally 
at a tubercle, which projects forwards, and is called the spine of the pubes. 
The portion of bone included between the spine and inner extremity of the 
pubes is called the crest; it serves for the attachment of the Bectus, Pyrami- 
dalis, and conjoined tendon of the Internal oblique and Transversalis. The 
point of junction of the crest with the symphysis is called the angle of the pubes. 
The inferior surface jiresents externally a broad and deep oblique groo vCj for 
the passage of the obturator vessels and nerve; and Internally a sharp margin^^ 
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which forms part of the circumference of the obturator foramen. Its external 
surface is flat and compressed, and serves for the attaeliment of muscles. Its 
internal surface^ convex from above downwards, concave from side to side, is 
smooth, and forms part of the anterior wall of the pelvis. The descending ramus 
of the pubes passes outwards and downwards, becoming thinner and narrower as it 
descends, and joins with the ramus of the ischium. Its external surface is rough, 
for the attachment of muscles. Its inner surface is smooth. Its inner border is 
thick, rough, and everted, especially in females. In the male it serves for the 
attachment of the crus penis. Its outer border forms part of the circumference of 
the obturator foramen. 

The cotyloid cavity or acetabulum^ is a deep cup-shaped hemispherical depres- 
sion; fonned internally by the pubes, above by the ilium, behind and below by 
the ischium, a little less than two-fifths being formed by the ilium, a little more 
than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, an(J serves 
for the attachment of a fibro-(;artihaginous structure, which contrsicts its orifice 
and deepens the surface for articulation. It presents on its inner side a deep 
notch, the cotyloid notch, which transmits the nutrient vessels into the interior of 
the joint, and is continuous with a deep circular depression at the bottom of the 
cavity: this depression is p(>rforatcd by numerous a])ertures, lodges a mass of fat, 
and its margins serve for the attachment of the ligamentum teres. The notch is 
converted, in the natural state, into a foramen by a dense ligamentous band 

71. — ^Plan of the Development of the Os Innominatum. 
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which passes across it. Through this foramen the nutrient vessels and nerves 
enter the joint. 

The obturator or thyroid foramen is a large aperture, situated between the 
ischium and pubes. In the male it is large, of an oval form,* its longest diameter 
beihg obliquely from above downwards; in the female smaller, and more triangu- 
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lar. It is bounded by a thin uneven margin, to which a strong membrane is 
attached; and presents at its upper and outer part a deep groove, which runs 
from the pelvis obli(j[uely forwards, inwards, and downwards. It is converted 
into a foramen by the obturator membrane, and transmits the obturator vessels 
and nerve. 

Structure. This bone consists of much cancellous tissue, especially where it is 
thick, enclosed between two layers of thick and dense compact tissue. In the 
thinner parts of the bone, as at tlic bottom of the acetabulum, and centre of the 
iliac fossa, it is usually semi-transparent, and composed entirely of compact tissue. 

Development By eight centres: three primary— one for the ilium, one 
for the ischium, and one for the pubes; and five secondary — one for the crest of the 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of the ischium, 
one for the symphysis pubis (more frequent in the female than the male), and one 
for the^ Y-shaped piece at the bottom of the acetabulum. These various centres 
appear in the following order: First, in the ilium, at the lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop- 
ment of the vertebr[e commences. Secondly, in tlie body of the ischium, at about 
the third month of fcetal life. Thirdly, in the body of the pubes, between the 
fourth and fifth months. At birth, these centres are quite separate; the crest, 
the bottom of the acetabulum, and the rami of the ischium and pubes, being still 
cartilaginous. At about the sixth year, the rami of the pubes and ischium are 
almost completely ossified. About the thirteenth or fourteenth year, the three 
divisions of the bone have extended their growth into the bottom of the acetabu- 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly the pubes, through the intervention of the portion al)ovo mentioned. 
At about the age of puberty, ossific matter appears in each of the remaining por- 
tions, and they become joined to the rest of the bone about the twenty-fifth year. 

Articulations. With its fellow of the opposite side, the sacrum and femur. 

Attachment of Muscles. Ilium. To the outer lip of the crest, the Tensor 
vaginffi femoris, Obliquus externus abdominis, and Latissimus dorsi; to the internal 
lip, the Transversal is, (^uadratus luinborum, and Erector spime; to the interspace 
between the lips, the Obliquus internus. To the outer surface of the ilium, the 
Gluteus maximus. Gluteus medius, Gluteus minimus, reflected tendon of Bectiis, 
portion of Pyriformis; to the internal surface, the Iliacus; to the .nnterior border, 
the Sartorius and straight tendon of the Rectus. To the ischium. Its outer 
surface, the Obturator externus; internal surface. Obturator internus and Levator 
ani. To the spine. The Gemellus superior, Levator ani, and Coccygcus. To 
the tuberosity, the Biceps, Semi-teiidinosus, Scini-membranosus, Quadratus femoris, 
Adductor magnus, Gemellus inferior, Transversus perinroi. Erector penis. To the 
pubis, the Obliquus externus, Obliquus internus, Transversalis, Rectus, Pyramida- 
lis. Psoas parvus, Pectincus, Adductor longus. Adductor brevis, Gracilis, Obtu- 
rator externus and internus. Levator ani. Compressor urcthrjc, and occasionally a 
few fibres of the Accelerator urinae. 

The Pelvis. 

The pelvis is stronger and more massively constructed than either of the other 
osseous cavities already considered; it is connected to the lower end of the spine, 
which it supports, and transmits its weight to the lower extremities, upon which 
it rests. It is composed of four bones — the two ossa innominata, which bound it 
on either side and in front; and the sacrum and coccyx, which complete it 
behind. 

The pelvis is divided by a prominent line, the linea ileo pectinea, into a false 
and true pelvis. 

The false pelvis is all that expanded portion of the pelvic cavity which is 
situated above the linea ileo pectinea. It is bounded on each side by the ossa Uii; 
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in front it is incomplete, presenting a wide interval between the anterior superior 
spinous processes of the ilia on either side, filled up in the recent state by the 
parietes of the abdomen; behind, in the middle line, is a deep notch. This broad 
shallow cavity is admirably adapted to support the intestines, and to transmit part 
of their weight to the anterior wall of the abdomen. 

The true pelvis is all that part of the pelvic cavity which is situated beneath 
the linea ileo pectinca. It is smaller than the false pelvis, but its walls are more 
perfect. For convenience of description, it may bo divided into a superior cir- 
cumference or inlet, an inferior circumference or outlet, and a cavity. 

The superior circumference forms the margin or brim of the pelvis, the 
included space being called the inlet It is formed by the linea ileo pectinea, 
completed in front by the spine and crest of the pubes, and behind by the anterior 
margin of the base of the sacrum and sacro-vertebral angle. 

The inlet of the pelvis is somewhat cordate in form, obtusely pointed in front, 
diverging on either side, and encroached upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters: antero-postc- 
rior (sacro-pubic), transverse, and oblique. The antero-posterior extends from 
the sacro-vertebral angle to the symphysis pubis; its average measurement is four 
inches. The transverse extends across the greatest width of the pelvis, from the 
middle of the brim on one side, to the same point on the opposite; its average 
measurement is five in<^hes. The oblique extends from the margin of the pelvis 
corresponding to the ileo pectineal eminence on one side, to the sacro-iliac sym- 
physis on the opposite side; its average measurement is also five inches. 

The cavity of the true pelvis is bounded in front by the symphysis pubis; 

behind, by the concavity of the sacrum and coccyx, which, curving forwards 

above and below, contracts the inlet and outlet of the canal; and laterally it is 
bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surface of the body of the ischium. This cavity is shallow in front, mea- 
suring at the symphysis an inch and a half in depth, three inches and a half in 
the middle, and four inches and a half posteriorly. From this description, it will 
be seen that the cavity of the pelvis is a short, curved canal, considerably deeper 
on its posterior thiin on its anterior wall, and broader in the middle than at either 
extremity, from the projection forwards of the sacro-coccygeal column above and 
below. This cavity contains, in the recent subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coccygeal column, the bladder in front, 

behind the symphysis pubis. In the female, the uterus and vagina occupy the 

interval between these parts. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences: one posterior, 
formed by the point of the coccyx; and one on each side, the tuberosities of the 
ischia. These eminences are separated by three notches; one in front, the pubic 
archy formed by the convergence of the rami of the ischia and pubes on each side. 
The other notches, one on each side, are formed by the sacrum and coccyx 
behind, the ischium in front, and the ilium above: these are called the greater 
and lesser sacro-^ sciatic notches; in the natural state they are converted into 
foramina by the lesser and greater sacro-sciatic ligaments. 

The diameters of the outlet of the pelvis are two, antero-posterior and trans- 
verse, The antero-posterior extends from the tip of the coccyx to the lower part 
of the symphysis pubis; and the transverse from the posterior port of one ischia tic 
tuberosity, to the same point on the opposite side: the average measurement of 
both is four inches. The antero-posterior diameter varies with the length of the 
coccyx, and is capable of increase or diminution, on account of the mobility of 
this bone. 

Position of the Pelvis, In the erect posture, the pelvis is placed obliquely with 
regard to the trunk of the body; the pelvic surface of the symphysis pubis looking 
upwards and backwards, the concavity of the sacrum and coccyx looking down- 
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wards and forwards. The base of the sacrtini, in well-foirmed female bodies, 
being nearly four inches above the upper l)order of the symphysis pubis, and the 
apex of the coccyx a little more than half an inch above its lower border. This 
obliquity is much greater in the foetus, and at an early period of life, than in the 
sidult. • 

Axes of the Pelvis, The plane of the inlet of the true pelvis will be represented 
by a lino drawn from the base of the sacrum to the upper margin of the symphy- 
sis pubis. A line <*arricd at right angles with this at its middle, would correspond 
at one extreiiiity with the uinl)ilicus, and by the other with the middle of the 
coccyx; the axis of the inlet is therefore directed downwards and backwards. 
The axis of the outlet produced upwards, would touch the base of the sacrum; 
and is therefore directed downwards and forwards. The axis of the cavity is 
curved like the cavity itself; this curve corresponds to the concavity of the 
sacrum and coccyx, the extremities being indicated by the central points of the 
inlet and outlet. 

Differences between the Male and Female Pelvis, In the male^ the bones are 
heavier, stronger, and more solid, and the mnscnlar impressions and eminences on 
their surfaces more strongly marked. It is altogether more massive in its general 
Ibrin; its cavity is deeper and narrower, and its apertures small. In iho female^ 
the bones are lighter and more delicate, the inuscnlar impressions on its surface 
only slightly marked, and the pelvis generally is less massive in structure. The 
iliac fossm are large, and the ilia widely expanded; hence the great prominence 
of the hips. The cavity is shallow, but capacious, being very broad both in the 
antero-posterior and transverse diameters; the inlet and outlet are also large. 
The obturator foramen is triangular; the tuberosities of the ischia are widely 
separated; the sacrum is wider and less curved; the symidiysis pubis not so deep; 
and the arch of the pubis is greater, and its edges more everted. 

In i\\Q^ fwtus^ and for several years after birth, the cavity of the pelvis is small ; 
the viscera peculiar to this cavity in the adult, being situated in the lower part of 
the abdomen. 

THE UPPER EXTREMITY. 

The Upper Extremity consists of four parts — the shoulder, the arm, the fore- 
arm, and the hand. The shoulder consists of two hones, the clavicle and the 
scapula. 

The Clavicle. 

The Clavicle {clavis, a ‘key’), or collar-bone, is a long bone, curved somewhat 
like the italic letter f and ])laced horizontally at the upper and lateral part of the 
thorax, immediately above the first rib. It articulates internally with the upper 
border of the sternum, and with the acromion process of the scapula by its outer 
extremity ; serving to sustain the upper extremity in the various positions 
which it assumes, whilst at the same time it allows it great latitude of motion. 
The horizontal plane of the clavicle is nearly straight; but in the vertical plane it 
presents a double curvature, the convexity being in front at the sternal end, and 
behind at the scapular end. Its inner two- thirds are of a triangular prismatic 
form, and extend, in the natural position of the bone, from the sternum to the 
coracoid process of the scapula; the outer fourth being flattened from above 
downw^ards, and extending from the coracoid process to the acromion. It pre- 
sents for examination two surfaces, two borders, and two extremities. 

The superior surface (fig. 72), for the inner three-fourths of its extent, is 
narrow, smooth, of equal diameter throughout, and presents near the sternal end 
impressions for the attachment of the Stemo-mastoid muscle behind, the Pectoralis 
major in front. Its outer fourth is broad, flat, uneven, perforated by numerous 
foramina, and covered by the fibres of the Deltoid and Trapezius muscles, which 
encroach upon it considerably in front and behind. 

The inferior surface (fig. 73) is also narrow for the inner three-fourths of its 
extent, broader and more flattened externally. Commencing at the stern^ extre- 
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mity, may be seen small facet for articulation with the cartilage of the first rib, 
continuous with the articular surface at the sternal end of the bone. External to 
this a rough impression, the rhomboid, for the attachment of the costo-clavicuiar 

72. — Loft Clavicle. Superior Surface. 
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(rhomboid) ligament. The middle tliird of this surface is occupied by n longitu- 
dinal groove, the subclavian groove, broader externally than internally; it gives 
attachment to the Subclavius muscle, and by its anterior margin to the strong 
aponeurosis which encloses it; internally is a rough siirlace, the limit of the fittach- 
meiit of the Pectoral is major below. At the junction of the prismatic with the 
flattened portion of the bone, at its posterior border, may be seen a rough eminence, 
the tubercle of the clavicle. This, in the natural position of the hone, surmounts 
the coracoid process of the scapula, and aff'ords attachment to the conoid ligament. 
From this tubercle an oblique lino passes forwards and outwards on the under 
surface of the acromial extremity. It is called the oblique line of the clavicle, and 
affords attachment to the trapezoid ligament. 

The anterior border is broad and convex for its sternal half, and presents a 
rough impression for the attachment of the Pcjctoralis major muscle. Its outer half 
is a narrow, concave margin, serving for the attachment of tlio Deltoid: a small 
interval is usually left between the attachments of these muscles, where tliis 
border is smooth, receiving no muscular fibres. This is the narrowest part of the 
clavicle, and hence the most common scat of fracture. 

The posterior border is brojid and deeply concave for the inner two- thirds of 
its extent, affording attachment internally by a small extent of surface, to the 
Sterno-hyoid; convex, narrow, and irregular in its outer third, for the attachment 
of the Trapezius. This border corresponds to the subclavian vessels and brachial 
plexus of nerves, and presents, towards its centre, the foramen for the nutritious 
artery of the bone. 

The internal or sternal end of the clavicle is directed inwards, and a little 
downwards and forwards; it presents a large triangular facet, concave from before 
backwards, convex from above downwards, which ai'ticulates with the sternum 
through the intervention of an inter-articular dbro-cartilage; the circumference 
of the articular surface is rough, for the attachment of numerous ligaments. 
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The outer extremity^ directed forwards and outwards, presents a small oval 
facet, for articulation with the acromion process of the scapula. 

Peculiarities of this Bone in the Sexes and in Individuals. In the female, the 
clavicle is less curved, smoother, longer, and more slender than in the male. In 
those persons who perform considerable manual labour, which brings into constant 
action the muscles connected with this bone, it acquires considerable bulk, becomes 
shorter, more curved, its ridges for muscular attachment become prominently 
marked, and its sternal end of a prismatic or quadrangular form. 

Structure. The shaft as well as the extremities consists of cancellous tissue, 
invested in a compact layer much thicker in the centre than at either end. The 
clavicle is highly elastic, by reason of its curves. From the experiments of Mr. 
Ward, it has been shewn that it possesses sufficient longitudinal elastic force to 
raise its own weight neaidy two feet on a level surface; and sufficient transverse 
clastic force, opposite the centre of its anterior convexity, to raise its own weight 
about a foot. This extent of elastic power must serve to modcjratc very consider- 
ably the effect of concussions received upon the point of the shoulder. 

Development. By two centres: one for the shaft, and one for the sternal end 
of the bone. The centre for the shaft api)ears very early, before any other bone; 
the second centre makes its appearance about the eighteenth or twentieth year, 
and unites with the rest of the bone a few years after. 

Articulations. With the sternum, scapula, and cartilage of the first rib. 

Attachment of Muscles. The Sterno cleido-mastoid. Trapezius, Fectoralis major, 
Deltoid, Subclavius, and Sterno-hyoid. 

Thk Scapula. 

The Scapula is a large flat bone, triangular in shape, which forms the back part 
of the shoulder. It is situated at the posterior aspect and side of the thorax, 
between the first and seventh ribs, and presents for examination two surfaces, three 
borders, and three angles. 

The anterior surface^ or venter (fig. 74), presents a broad concavity, the sub- 
scapular fossa. It is marked, in the posterior two thirds, by several oblique ridges, 
which pass from behind obliquely forwards and upwards, the anterior third being 
smooth. The oblique ridges above-mentioned, give attachment to the tendinous 
intersections, and the surfaces between them, to the fleshy fibres of the Subscapu- 
laris muscle. The anterior third of the fossji, which is smooth, is covered by, 
but does not afford attachment to, the fibres of this muscle. This surface is sepa- 
rated from the posterior border, by a smooth triangular margin at the superior and 
inferior angles, and in the interval }»etween these, by a narrow margin which is 
often deficient. This marginal surface affords attachment throughout its entire 
extent to the Serratus magnus muscle. The subscapular fossa presents n trans- 
verse depression at its upper jiart, called the suhscapular angle; it is in tliis situ- 
ation that the fossa is deepest, and consequently the thickest part of the Subscaimlaris 
muscle lies in a line parallel with the glenoid cavity, and must consequently operate 
most effijctively on the humerus which is contained in it. 

The posterior surface^ or dorsum (fig. 75) is convex from above downwards, 
alternately convex and concave from side to side. It is subdivided unequally into 
two parts by the spine; that portion above the spine is called the supra spinous 
fossa, and that below it, the infra spinous fossa. 

The supra spinous fossa, the smaller of the two, is concave, smooth, and broader 
towards the vertebral than at the humeral extremity. It affords attachment by its 
inner two-thirds to the fibres of the Supra spinatus muscle. 

The infra spinous fossa is much larger than the preceding; towards its inner 
side a shallow concavity is seen at its upper part; its centre presents a prominent 
convexity, whilst towards the axillary border is a deep groove, which runs from 
the upper towards the lower part. The inner three-fourths of this surface affords 
attachment to the Infra-spiiiatus muscle; the outer fourth is only covered by it, 
without giving origin to its fibres. This surface is separated from the axiUary 
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border by an elevated ridge, which runs from tlm lower part of the glenoid cavity, 
downwards and backwards to the posterior border, about au inch above the infe- 
rior angle. This ridge serves for the attachment of a strong aponeurosis, which 
separates the Infra-spinatus from the two Teres muscles. The surface of bone 
between this line and the axillary border is narrow for the upper two-thirds of its 
extent, and traversed near its centre by a groove for the passage of the dorsalis 
scapulae artery; it afibrds attachment to the Tores minor. Its lower third presents 
a broader, somewhat triangular surface, which gives origin to Hie Teres major, and 

74. — Left Scapula. Anterior Surface, or Venter. 



over which glides the Latissimus dorsi muscle; sometimes this muscle takes origin 
by a few fibres from this part. The broad and narrow portions of bone above 
alluded to are separated by an oblique line, which runs from the axillary border, 
downwards and backwards; to it is attached the aponeurosis separating the two 
Teres muscles from each other. 

The Spine is a prominent plate of bone, which crosses obliquely the inner 
three-fourths of the dorsum of the scapula at its upper part, and separates 
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the gupra from the infra spinous fossa: it commences at the vertebral border by 
a smooth triangular surface, over which the trapezius glides, separated by a bursa; 
and, gradually becoming more elevated os it passes forwards, terminates in the 
acromion process which overhangs the shoulder joint. The spine is triangular and 
flattened from above downwards, its apex corresponding to the posterior border, its 
base, which is directed outwards, to the neck of the scapula. It presents two 

75. — ^Left Scapula. Posterior Surface, or Dorsum. 



surfaces and three borders. Its superior surface is concave, assists in forming the 
supra-spinous fossa, and affords attachment to part of the Supra-spinatus muscle. 
Its inferior surface forms part of the infra-spinous fossa, gives origin to part of the 
Infra-spinatus muscle, and presents near its centre the orifice of a nutritious canal. 
Of the three borders, the anterior is attached to the dorsum of the bone; the 
posterior^ or crest of the spine, is broad, and presents two lips, and an intervening 
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rough interval. To the superior lip is attachigd^the Trapezius, to the extent shown 
in the figure. A very rough prominence is generally seen occupying that portion 
of the spine which receives the insertion of the middle and inferior fibres of this 
muscle. To the inferior lip, its whole length, is attached the Deltoid. The interval 
between them is also partly covered by the fibres of these muscles. The external 
border^ the shortest of the three, is slightly concave, its edges thick and round, 
continuous above with the under surface of the acromion process, below with the 
neck of the scapula. The narrow portion of hone external to this border, serves 
to connect the supra and infra spinous fossae. 

The Acromion process, so called from forming the summit of the shoulder joint 
{aKpov, a summit; a>/A 09 , the shoulder), is a large, and somewhat triangular process, 
fiattened from behind forwards, directed at first a little outwards, and then curving 
forwards and upwards, so as to overhang the glenoid cavity. Its upper surface 
directed upwards, backwards, and outwards, is convex, rough, and partly covered 
by some of the fibres of origin of the Deltoid. Its under surface is smooth and con- 
cave. Its outer border, which is thick and irregular, affords attachment to the 
Deltoid muscle. Its inner margin, shorter than the outer, is concave, gives attach- 
ment to a portion of the Trapezius muscle, and presents about its centre a small 
oval surface, for articulation with the scapular end of the clavicle. Its apex, 
formed at the point of meeting of these two borders in front, is thin, and has 
attached to it the coraco-acrornioii ligament. 

Of the three borders or costa) of tho scapula, the superior is the shortest and 
thinnest; it is concave, terminating at its inner extremity at the superior angle, 
at its outer extremity at the coracoid process. At its outer part is a deep 
semicircular notch, formed partly by the base of the coracoid process. This notch 
is converted into a foramen by tho transverse ligament, and serves for the passage 
of tho supra scapulfir nerve. The adjacent margin of the superior border afibrds 
attachment to the Orno-liyoid muscle. The external, or axillary border, is the 
thickest of the three. It commences above at tho lower margin of the glenoid cavity, 
and inclines obliquely downwards and backwards to the inferior angle. Imme- 
diately below the glenoid cavity, is a rough depression about an inch in length, 
which affords attachment to tho long head of the Triceps muscle; to this succeeds 
a longitudinal groove which extends as far as its lower tliird, and affords origin to 
part of the Subscapularis muscle. The inferior third of this border which is thin 
and sharp, serves for the attachment of a few fibres of tho Teres major behind, and 
of the Subscapularis in front. The internal, or vertebral border, also named the 
base, is tho longest of the three, and extends from the superior to the inferior 
angle of the bone. It is convex, intermediate in thickness between the superior 
and the external, «*ind that portion of it above the spine bent considerably outwards, 
so as to form an obtuse angle with the lower part. This border presents an ante- 
rior lip, a posterior lip, and an intermediate space. The anterior lip affords 
attachment to tho Serratusmagnus; tho /posterior to the Supra-spinatus above 
the spine, tho Infra-spinatus below; the interval between the two lips, to tho Leva- 
tor anguli scapula) above the triangular surface at tho commencement of the spine, 
the Ilhomboideus minor, to the edge of that surface; the Rhomboideus major being 
attached by moans of a fibrous arch, connected above to the lower part of the 
triangular surface at the base of tho spine, and below to the lower part of the pos- 
terior border. 

Of the three angles, the superior, formed by tho junction of the superior and 
internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapulse muscle. The inferior 
angle thick and rough, is fonned by tho union of tho vertebral and axillary 
borders,, its outer surface affording attachment to the Teres major, and occasionally 
a few fibres of the Latissimus dorsi. The anterior angle is the thickest part of 
the bone, and forms what is called the head of tho scapula. The head presents 
a shallow, pyriform, articulai* surface, the gUmid cavity (7X171^, a superficial 
cavity; €^809, like); its longest diameter is from above downwards, and its 
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direction outwards and forwards. It is broader below than above; at its apex 
is attached the long tendon of the Biceps muscle. It is covered with cartilage in the 
recent state; and its margins, slightly raised, give attachment to a fibro-cartilaginous 
structure, the glenoid ligament, by which its cavity is deepened. The neck of 
the scapula is the slightly depressed surface which surrounds the head, it is more 
distinct on the posterior than on the anterior surface, and below than above. In 
the latter situation, it has, arising from it, a thick prominence, the coracoid 
process. 

The Coracoid proQcsSy so called from its fancied resemblance to a crow’s beak 
(xopa^f a crow; like), is a thick curved process of bone, which arises by a 
broad base from the upper part of the neck of the scapula; it ascends at first 
upwards and inwards, then becoming smaller, it changes its direction and passes 
forwards and outwards. The ascending portion, flattened from before backwards, 
presents in front a smooth concave surface, over which passes the subrscapularis 
muscle. The horizontal portion is flattened from above downwards; its upper 
surface is convex and iiTegular; its under surface is smooth; its anterior border 
is rough, and gives attachment to the Pectoralis minor, its posterior also rough 
to the coraco-acromion ligament, while the apex is embraced by the conjoined 
tendon of origin of the short head of the Biceps and Coraco-brachialis muscles. 
At the inner side of the root of the coracoid process is a rough depression for the 
attachment of the conoid ligament, and running from it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for 
the attachment of the trapezoid ligament. 

Structure. In the head, processes, and all the thickened parts of the bone, it 
is cellular in structure, of a dense compact tissue in the rest of its extent. The 
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centre and upper part of the dorsum, but especially the former, is usually so thin 
as to be semi-transparent; occasionally the bone is found wanting in &is situ- 
ation, and the adjacent muscles come into contact. 

Development (fig. 76). By seven centres; one for the body, two for the coracoid 
process, two for the acromion, one for the posterior border, and one for the inferior 
angle: 

That for the body makes its first appearance at about the same period that 
osseous matter is deposited in the vertebras, and forms the chief part of the bone. 

At birth, all the other centres are cartilaginous. About the first year after birth, 
osseous deposition occurs in the middle of the coracoid process; which usually 
becomes joined with the rest of the bone at the time when the other centres make 
their appearance. Between the fifteenth and seventeenth years, osseous matter is 
deposited in the remaining centres in quick succession, and in the following order: 
first, near the base of the acromion, and in the upper part of the coracoid process, 
the latter appearing in the form of a broad scale; secondly, in the inferior angle 
and contiguous part of the posterior border; thirdly, near the extremity of the 
acromion ; fourthly, in the posterior border. The acromion process, besides being 
formed of two separate nuclei, has its base formed by an extension into it of the 
centre of ossification Avhich belongs to the spine, the extent of which varies in 
diflerent cases. The two separate nuclei unite, and then join with the extension 
carried in from the spine. These various epiphyses become united to the bone 
between the ages of twenty- two and twenty-five years. 

Articulations, With the humerus and clavicle. 

Attachment of Muscles, To the anterior surface, the Subscapularis; posterioi/"'^, 
surface, Supra-spinatus, Infra-spinatus; spine. Trapezius, Deltoid; superior j 
border, Omo-hyoid; vertebral border, Serratus ipagnus. Levator anguli scapulae, 
liliomboideus minor and Major; axillary border. Triceps, Teres minor. Teres 
major, glenoid cavity; long head of the Biceps, coracoid process; short head of 
Biceps, Coraco-brachialis, Pectoralis minor; and to the inferior angle occasionally 
a few fibres of the Latissimus dorsi. 

The Humerus. 

The Humerus is the longest and largest bone of the upper extremity; it pre- 
sents for examination a shaft and two extremities. 

The Superior Extremity is the largest part of the bone; it presents a rounded 
head, a constriction around the base of the head, the neck, and two other emi- 
nences, the greater and lesser tuberosities (fig. 77). • 

The head^ nearly hemispherical in form, is directed inwards, upwards, and a 
little backwards; its surface is smooth, coated with cartilage in the recent state, 
and articulates with the glenoid cavity of the scapula. The circumference of its 
articular surface is slightly constricted, and is termed the anatomical necky in 
contradistinction to the constriction which exists below the tuberosities, and 
is called the surgical necky from its being the seat of the accident called by 
surgeons, ‘fracture of the neck of the humerus.’ 

The necky which is obliquely directed, forming an obtuse angle with the shaft, 
is more distinctly marked in the lower half of its circumference, than in the 
upper half, where it presents a narrow groove, separating the head from the 
tuberosities. Its circumference afibrds attachment to the capsular ligament, and 
is perforated by numerous vascular foramina. 

The greater tuberosity is situated on the outer side of the head and lesser 
tuberosity. Its superior surface is rounded and marked by three fiat facets, 
separated by two slight ridges, the most anterior giving attachment to the 
tendon of the Supra-spinatus; the middle, to the Infra-spinatus; the posterior, to 
the Teres minor. The external surface of the great tuberosity is convex, rough, 
and continuous with the outer side of the shaft. 

The lesser tuberosity is more prominent, although smaller than the greater; 
it is situated in front of the head, and is directed inwards and forwards. Its 
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summit presents a prominent facet for the insertion of the tendon of the|Sabsca- 
pularis muscle. These two tuberosities are separated from one another by a 
deep groove, the bicipital groove^ so called from its lodging the long tendon of the 
Biceps muscle. It commences above between the two tuberosities, passes obliquely 
downwards and a little inwards, and terminates at the junction of the upper with 
the middle third of the bone. It is deep and narrow at its commencement, and 
becomes shallow and a little broader as it descends. In the recent state it is 
covered with a thin layer of cartilage, lined by a prolongation of the synovial 
membrane of the shoulder joint, and receives part of the tendon of insertion of 
the Latissimus dorsi about its centre. 

The Shaft of the humerus is almost cylindrical in the upper half of its extent; 
prismatic and flattened below, it presents three borders and three surfaces for 
examination. 

The external border runs from the back part of the greater tuberosity to 
the external condyle, and separates the external from the posterior surface. It is 
rounded and indistinctly marked in its upper half, and serves for the attachment 
of the external head of the triceps muscle; its centre is traversed by a broad but 
shallow oblique depression, the musculo-spiral groove; its lower part is marked 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of the Supinator longus above, the Extensor carpi 
radialis longior below, a posterior lip for the Triceps, and an interstice for the 
attachment of the external intermuscular aponeurosis. 

The internal border extends from the lesser tuberosity above to the internal 
condyle below. Its upper third is marked by a prominent ridge, forming the 
inner lip of the bicipital groove, and giving attachment from above downwards 
to the tendons of the Latissimus dorsi. Teres major, and part of the origin of the 
inner head of the 'rricej)S. About its centre is a rough ridge for the attachment 
of tlie Coraco-brachialis, and just below this is seen the entrance of the nutritious 
canal directed downwards. Its inferior third is raised into a slight ridge, which 
becomes very prominent below; it presents an anterior lip for tlie attachment of 
the Brachialis anticus, a posterior lip for the internal head of the Triceps, and an 
intermediate space for the internjil intemiuscular aponeurosis. 

The anterior border runs from the front of the great tuberosity above, to tl>e 
coronoid depression below, separating the internal from the external surface. Its 
upper part is very prominent and rough, forms the outer lip of the bicipital groove, 
and serves for the attachment of the tendon of the Pectoralis major. About its 
centre is seen the rough deltoid impression; below, it is smooth and rounded, 
aftbrding attachment to the Brfichialis anticus. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by the Deltoid muscle; forwards below, where it is slightly concave 
from above downwards, and gives origin to part of the Brachialis anticus muscle. 
About the middle of this surface, is seen a rough triangular impression for the 
insertion of the Deltoid muscle, and below it the musculo-spiral groove, directed 
obliquely from behind, forwards and downwards; it transmits the musculo-spiral 
nerve and superior profunda artery. 

The internal surface^ less extensive than the external, is directed forwards 
above, inwards and forwtuxls below: at its upper part it is narrow, and forms the 
bicipital groove. The middle part of this surface is slightly rough for the 
attachment of the Coraco-brachialis; its lower part is smooth, concave, and 
gives attachment to the Brachialis anticus muscle. 

The posterior surface (fig. 78) appears somewhat twisted, so that its superior 
part is directed a little inwards, its inferior part backwards and a little outwards. 
Nearly the whole of this surface is covered by the external and internal heads of 
the triceps, the fonner being attached to its upper and outer part, the latter to its 
inner and back part, their origin being separated by the musculo-spiral groove. 

The Lower Extremity is flattened from before backwards, and curved slightly 
forwards;, it terminates below in a broad articular surface, which is divided into 
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78. — ^Lefb Humerus. Posterior surface. 



two parts by a shallow groove; on either 
side of the articulate surface are the ex- 
ternal and internal condyles. The articular 
surface extends a little lower than the con- 
dyles, and is curved slightly forwards, so 
as to occupy the more anterior part of the 
bone; its greatest breadth is in the trans- 
verse diameter, and it is obliquely directed, 
so that its inner extremity occupies a lower 
level than the outer. The outer portion 
of this articular surface presents a smooth 
rounded eminence, which has received the 
name of the lesser or radial head of the 
humerus; it articulates with the cup-shaped 
depression on the head of the radius, is 
limited to the front and lower part of the 
bone, and does not extend as far back as 
the other portion of the articular surface. 
On the inner side of this eminence is a 
shallow groove, in which is received the 
inner margin of the cup-like cavity of the 
head of the radius. The inner or troclilcar 
portion of the articular surface presents 
a deep depression between two well- 
marked borders. This surface is curved 
from before backwards, concave from side 
to side, and occupies the anterior lower and 
jM>sterior part of the bone. The external 
border, less prominent than the internal, 
corresponds to the interval between the 
radius and ulnar. The internal border is 
thicker, more prominent, and, consequently, 
of greater length than the external. The 
grooved portion of the articular surface fits 
accurately within the greater sigmoid cavity 
of the ulna; it is broader and deeper on the 
posterior than on the anterior aspect of 
the bone, and is directed obliquely from 
behind forwards, and from without inwards. 
Immediately above tlie back part of tlic 
trochlear surface, is a deep triangular d(v 
pression, the olecranon depression, in which 
is received the summit of the olecranon 
process in extension of the fore-arm. Above 
the front part of the trochlear surface, is 
seen a smaller depression, the coronoid de- 
pression; it receives tlie coronoid process 
of the ulna during ficxion of the fore-arm. 
These fossse are separated from one another 
by a thin lamina of bone, which is some- 
times perforated; their margins afford at- 
tachment to the anterior and posterior 
ligaments of the elbow joint, and they are 
lined in the recent state by the synovial 
membrane of this articulation. Above the 
front part of the radial tuberosity, is seen 
a slight depression which receives the 
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anterior border of the head of the radius when the fore-arm is strongly flexed. 
The external condyle is a small tubercular eminence, less prominent than the 
internal, curved a little forwards, and giving attachment to the external lateral 
ligament of the elbow joint, and to a tendon common to the origin of some of the 
extensor and supinator muscles. The internal condyle, larger and more promi- 
nent than the external, is directed a little backwards, it gives attachment to the 
internal lateral ligament, and to a tendon common to the origin of some of the flexor 
muscles of the fore-arm. These eminences are directly continuous above with the 
external and internal borders. 


Structure, The extremities consist of Ciancellous tissue, covered with a thin 
compact layer; the shaft is composed of a cylinder of compact tissue, thicker at 
the centre than at tlie extremities, and hollowed out by a largo medullary canal. 

Development By seven centres _pi^ the Development of the Humems. 
(fig. 79); one for the shaft, one for 79 - By 7 centres, 

the head, one for the greater tii- 


if r and nnit^ I 


berosity, one for the radial, and one - . , .a 

for the trochlear portion of the 
articular surface, and one for each yV and unit^ 

condyle. The centre for the shaft ap- wiVt SkiiStat2o*^yi^ 
pears very early, soon after ossifica- W 

tion has commenced in the cavicle, ' /jf J 

and soon extends towards the extremi- <1 

ties. At birth, it is ossified nearly in j 

its whole length, the extremities re- 
maining cartilaginous. Between the ! /. 

first and second years, ossification com- 

monccs in the head of the bone, and ! ‘ | 

between the second and third years } 

the centre for the tuberosities marks 1 

its appearance usually by a single 
ossific point, but sometimes, according 

to Bedard, by one for each tuberosity, !l i 

that for the lesser being small, and not j | 

appearing until after the fourth year. j JtI 

By the fifth year, the centres for the I 

head and tuberosities have enlarged Urit/rs utM) . L . 

and become joined, so as to form a Shafiat [ • 

single largo epiphysis. 

The lower end of the humerus is k 

developed in the following manner: 

At the end of the second year, ossifi- 
cation commences in the radial portion 

of the articular surface, and from this point extends inwards, so as to form the 










chief part of the articular end of the bone, the centre for the inner part of 
the articular surface not appearing until about the age of twelve. Ossification 
commences in the internal condyle about the fifth year, and in tlie external one 
not until between the age of thirteen or fourteen. About sixteen or seventeen 
years, the outer condyle and both portions of the articulating surface (having 
already joined) unite with the shaft; at eighteen years, the inner condyle becomes 
joined, whilst the upper epiphysis, although the first formed, is not joined until 
about the twentieth year. 

Articulations, With the glenoid cavity of the scapula, and with the ulna and radius. 

Attachment of Muscles, To the greater tuberosity, the Supra-spinatus, Infra- 
spinatus, and Teres minor; to the lesser tuberosity, the Subscapularis; to the ante- 
rior bicipital ridge, the Pectoralis major; to the posterior bicipital ridge and groove, 
the Latissimus dorsi and Teres major; to the shaft, the Deltoid, Coraco-brachialis, 
Brachialis anticus. External and Internal heads of the Triceps; to the internal 
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condyle, the Pronator radii teres, and common tendon of the Flexor carpi radlalis, 
Palmaris longus, Flexor digitorum sublimis, and Flexor carpi ulnaris ; to the 
external condyloid ridge, the Supinator longus, and Extensor carpi radlalis 
longior; to the external condyle, the common tendon of the Extensor carpi 
radlalis brevior. Extensor communis digitorum. Extensor minimi digiti, and Ex- 
tensor carpi ulnaris, the Anconeus, and Supinator brevis. 

The Fore-arm is that portion of the upper extremity, situated between the 
elbow and wrist. It is composed of two bones, the Ulna and Radius. 

The Ulna. 

The Ulna (fig.8o,8i) is a long bone, prismatic in form, placed at the inner side 
of the fore-arm, parallel with the radius, being the largest and longest of the two. 
Its upper extremity, of groat thickness and strength, foinns a largo part of the 
articulation of the elbow joint; it gradually tapers as it descends, its inferior 
extremity being very small, and excluded from the wrist joint by the interposi- 
tion of an interarticular fibro-cartilage. It is divisible into a shaft and two 
extremities. 

The Upper Extremity^ the strongest part of the bone, presents for examination 
two large curved processes, the Olecranon process and the Coronoid process, and 
two concave articular cavities, the greater and lesser Sigmoid cavities. 

The Olecranon Process is a large thick curved eminence, situated at the upper 
and back part of the ulna. It rises somewhat higher than the coronoid, is 
contracted where it joins the shaft, and curved forwards at the summit so as to 
present a prominent tip. Its posterior surface, directed backwards, is of a 
triangular form, smooth, subcutaneous, and covered by a bursa. Its superior 
surface, directed upwards, is of a ipiadrilateral form, marked behind by a rough 
surface for the attacdiment of the Triceps muscle, and in front, near the margin, 
by a slight transverse groove for the attachment of part of the posterior ligament 
of the elbow joint. Its anterior surface is smooth, concave, covered with car- 
tilage in the recent state, and forms the upper and back part of the great sigmoid 
cavity. The lateral borders present a continuation of the same groove that was 
seen on the margin of the superior surface, they serve for the attachment of 
ligaments, viz., the back part of the internal lateral ligament internally; the 
posterior ligament externally. The Olecranon process, in its structure as well 
as in its position and use, resembles the Patella in the lower limb, and, like it, 
sometimes exists as a separate piece, not united to the rest of the bone. 

The Coronoid Process (^Kopcjvrj, a crow’s beak; etSo?) is a rough triangular 
eminence of bone which projects horizontally forwards from the upper and front 
part of the ulna, forming the lower part of the great sigmoid cavity. Its base 
is continuous with the shaft. Jts apex, pointed, slightly curved upwards, is 
received into the coronoid det)ressioii of the humerus in flexion of the fore-arm. 
Its superior surface is smooth, concave, and forms the loAver part of the great 
sigmoid cavity. The inferior surface is concave, directed downwjirds and for- 
wards and marked internally by a rough impression for tlie insertion of the Bra- 
chialis anticus. At the junction of this surface with the body, is a rough cmincuice, 
the tubercle of the ulna, for the attachment of the oblique ligament. Us outer 
surjace presents a narrow, oblong, articular depression, the lesser sigmoid cavity. 
The inner surface^ by its prominent free margin, serves for the attachment of the 
front part of the internal lateral ligament. At the front part of this surface is a small 
rounded eminence for the attachment of one head of the Flexor digitorum sublimis. 
Behind the eminence, a depression for part of the origin of the Flexor profundus 
digitorum, and descending irom it a ridge, lost below on the inner border of the 
shaft, which gives attachment to one head of the Pronator radii teres. 

The Greater Sigmoid Cavity form), so called from its resemblance 

to the Greek letter <5*, is a semi-lunar depression of large size, situated between 
the olecranon and coronoid processes, and serving for ai*ticuiation with the trochlear 
surface of the humerus. About the middle of either lateral border of this cavity 

u 
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is a notch, which contracts it somewhat, and serves to indicate the junction of the 
two processes of which it is formed. The cavity is concave from above down- 
wards, and divided into two lateral parts by a smooth elevated ridge, which runs 
from the summit of the olecranon to the tip of the coronoid process. Of these two 
portions, the internal is the largest, and slightly concave transversely ; the external 
the smallest, being nearly plane from side to side. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, jdaced on 
the outer side of the coronoid process, and serving for articulation with the head 
of the radius. It is concave from before backwards; and its extremities, which are 
prominent, serve for the attachment of the orbicular ligament. 

The Shaft is prismatic in form at its upper part, and curved from behind 
forwards, and from within outwards, so as to be convex behind and exter- 
nally; its central part is quite straight; its lower part rounded, smooth, and bent 
a little outwards; it tapers gradually from above downwards, and presents for 
examination three borders and three surfaces. 

The anterior border commences above at the prominent inner angle of the 
coronoid process, and tenainates below in front ol‘ the styloid process. It is well 
marked above, smooth and rounded in the middle of its extent, and affords attach- 
ment to the Flexor profundus digitorum, sharp and prominent in its lower fourth 
for the attachment of the Pronator quadratus. It separates the anterior from the 
internal surface. 

The posterior border commences above at the apex of the triangular surface at 
the back part of the olecranon, and terminates below at the back part of the sty- 
loid process; it is well marked in the upper three-fourths, and gives attachment to 
an aponeurosis common to the Flexor carpi ulnaris, the Extensor carpi ulnaris, and 
the Flexor profundus digitorum muscles; its lower fourth is smooth and rounded. 
This border separates the internal from the })Osterior surface. 

The external border commences above by two lines, which converge one from 
each extremity of the lesser sigmoid cavity, enclosing between them a triangular 
space for the attachment of part of the Supinator brevis, and terminates below at 
the middle of the articular surface for the radius. Its two middle-fourths are 
very prominent, and serve for the attachment of the interosseous membrane; its 
lower fourth is smooth and rounded. Tliis border separates the anterior from the 
posterior surface. 

The anterior surface^ much broader above than below, is concave in the upper 
three-fourths of its extent, and affords attachment to the Flexor ])rofundus digito- 
rum. Its lower fourth, also concave, to the Pronator quadratus. The lower fourth 
is separated from the remaining portion of the bone by a prominent ridge, directed 
obliquely from above downwards and inwards; this ridge marks the extent of 
attachment of the Pronator above. At the junction of the upper with the middle 
third of the bone is the nutritious canal, directed oblicpiely upwards and inwards. 

The posterior surface, directed backwards and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow, smooth, 
and rounded b(?low. It presents above an oblique ridge, which runs from the pos- 
terior extremity of the lesser sigmoid cavity, downwards to the posterior border, 
marking off* a small triangular surface above it for the insertion of the Anconeus 
muscle, whilst the ridge itself affords attachment to the Supinator brevis. The 
surface of bone below this is subdivided by a longitudinal ridge into two parts, 
the internal part is smooth, concave, and gives origin (occasionally is merely covered 
by) the Extensor carpi ulnaris. The external portion, wider and rougher, gives 
attachment from above downwards to part of the Sujiinator brevis, the Extensor 
ossis motacarpi pollicis, Extensor secundii internodii pollicis, and Extensor indicis 
muscles. 

The internal surface is broad and concave above, narrow and convex below. 
It gives attachment by its upper three-fourths to the Flexor profundus digitorum 
muscle; its lower fourth is subcutaneous. 

The Lower Extremity of the ulna is of small size, and excluded from the articu- 
lation of the wrist joint. It presents for examination two eminences; the outer 
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and larger is a rounded articular eminence, termed the head of the ulna. The 
inner, narrower and more projecting, is a non-articular eminence, the styloid 
process. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fihro-cartilage, 
which separates this bone from the wrist joint; the remaining portion, directed 
outwards, is narrow, convex, and received into the sigmoid cavity of the radius. 
The styloid process projects from the inner and back part of the bone, imd descends 
a little lower than the head, terminating in a rounded summit, which aifords attach- 
ment to the internal lateral ligament of the wrist. The head is separated from 
the styloid process below and in front, by a depression for the attachment of the 
triangular inter-articular fibro-cartilage; behind, by a shallow groove for the pas- 
sage of the tendon of the Extensor carpi ulnaris. 

Structure. Similar to that of the other long bones. 

Development, three centres; one for the shaft, one for the inferior extremity, 
and one for the olecranon (fig. 82). The centre for the shaft appears a short time after 
the radius, and soon extends through the greater part of the bone. At birth, the 
ends are cartilaginous. About the fourth year, a separate osseous nucleus appears 
in the middle of the head, which soon 82.— Plan of the Development of the Ulna, 
extends into the styloid process. By Three Centres. 

About the tenth year, ossific matter Oleeranon^ 

appears in the upper cjirtilaginous end 
of the bone near its extremity, the 
chief part of the olecranon being 
formed from an extension of tlu‘ 
shaft of the bone into it. At about 
the sixteenth year, the upper epiphysis 
becomes joined, and at about the twen- 
tieth the inferior one. 

Articulations. With the humerus 
and radius. 

Attachment of Muscles. To the 
olecranon ; the Triceps, Anconeus, and 
one head of the Flexor carpi ulnaris. 

To the coronoid process; the Bra- 
chialis anticiis, Pronator radii teres. 

Flexor sublimis digitoruin, and Flexor 
profundus digitorum. To the shaft; 
the Flexor profundus digitorum. Pro- 
nator quadratus, Fhfxor carpi uliuiris, 

Extensor carpi ulnaris, Ancomms, 

Supinator brevis, Extensor ossis m<da- 
carpi pollicis. Extensor secundi inter- 
nodii pollicis, and Extensor indicis. 

Tjie Radius. 

The Radius is situated on the outer side of the fore-arm, lying parallel with the 
ulna, which exceeds it in length and size. Its upper end is small, and forms only 
a small part of the elbow-joint; but its lower end is large, and forms the chief part of 
the wrist. It is one of the long bones, having a prismatic form, slightly curved 
longitudinally, and presenting for examination a shaft and two extremities. 

The Upper Extremity presents a head, neck, and tuberosity. The head is of 
a cylindrical form, depressed on its upper surface into a sliallow cup, which 
receives the radial or lesser head of the humerus. Around the circumference 
of the head is a smooth articular surface, coated with cartilage in the recent 
state, broad internally whcTC it articulates with the lesser sigmoid cavity of 
the ulna, narrow in the rest of its circumference, to play in the orbicular liga- 
ment. The head is supported on a round, smooth, and constricted portion of 
bone, called the nech^ which presents, behind, a slight ridge, for the attachment 
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of part of the Supinator brevis. Beneath the neck, at the inner and front aspect 
of the bone, is a rough eminence, the tuberosity. Its surface is divided into two 
parts by a vertical line — a posterior rough portion, for the insertion of the tendon 
of the Biceps muscle; and an anterior smooth portion, on which, ^a bursa is inter- 
posed between the tendon and the bone. 

The Shaft of the bone is prisinoid in form, narrower above than below, and 
slightly curved, so as to bo convex outwards. It presents three surfaces, sepa- 
rated by three borders. - 

The anterior border extends from the lower part of the tuberosity above, to the 
anterior part of the base of the styloid process below. It separates the anterior 
from the external surfiicc. Its upper third is very prominent; and, from its 
oblique direction downwai'ds and outwards, has received the name of the oblique 
line of the radius. It affords attachment, externally, to the Supinator brevis; 
internally, to the Flexor longua pollicis, and between these to the Flexor digito- 
rum sublimis. The middle third of the sinterior border is indistinct and rounded. 
Its lower fourth is sharp, prominent, affords attachmtmt to the Pronator quadra- 
tus, and terminates in a small tubercle, into which is inserted the tendon of the 
Supinator longus. 

The posterior border commences above, at the back part of the neck of the 
radius, and terminates below, at the posterior part of the base of the styloid pro- 
cess; it separates the posterior from the external surface. It is indistinct above 
and below, but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back part of the 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifurcates into two ridges, which descend to the 
anterior and posterior margins of the sigmoid cavity. This border separates the 
anterior from the posterior surface, and has the interosseous membrane attached 
to it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two-thirds, and gives 
attachment to the Flexor longus pollicis muscle; below, it is broad and flat, its 
lower fourth giving attachment to the Pronator quadrat us. At the junction of 
the upper and middle thirds of this surface is the nutritious foramen, which is 
directed obliqmdy upwards. 

The posterior surface is rounded, convex, jind smooth in the upper third of its 
extent, and covered by the Supinator brevis muscle. Its middle third is broad, 
slightly concave, and gives attachment to the Extensor ossis metacarpi pollicis 
above, the Extensor primi internodii pollicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles which subsequently run in the 
grooves on the lower end of the bone. 

The external surface is rounded and convex throughout its entire extent. Its 
upper third gives attachment to the Supinator brevis muscle. About its centre 
is seen a rough ridge, for the insertion of the Pronator radii teres muscle. Its 
lower part is narrow, and covered by the tendons of the Extensor ossis metacarpi, 
and Extensor primi internodii pollicis muscles. 

The Lower Extremity of the radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity, and one at the inner side of the 
bone; it presents, also, three borders, an anterior, posterior, and external. The 
articular surface at the oxtremity of the bone is of triangular form, concave, 
smooth, and divided by a slight ridge into two parts. Of these, the external is 
large, of a triangular form, and articulates with the scaphoid bone; the inner, 
smaller and quadrilateral, articulates with the semi-lunar. The articular surface 
at the inner side of the bone is called the sigmoid cavity of the radius ; it is 
narrow, concave, smooth, and articulates with the head of the ulna. 

Its anterior border^ rough and irregular, affords attachment to the anterior 
ligament of the wrist-joint. Its external border is prolonged obliquely down- 
wards upon the margin of a strong conical projection, the styloid process, which 
gives attachment by its base to the tendon of the Supinator longus, and by its 
apex to the external lateral ligament of the wrist-joint. The outer surface of 
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this process is marked by two grooves, which run obliquely downwards and for- 
wards, and are separated from one another by an elevated ridge. The most ante- 
rior one gives passage to the tendon of the Extensor ossis inctacarpi pollicis, the 
posterior one to the tendon of the Extensor primi internodii pollicis. Its posterior 
border is convex, aifords attae.hnient to the ])osterior ligament of the wrist, and is 
marked by throe grooves. Hie most external is broad, but shallow, and sub- 
divided into two by a slightly elevated ridge. The external groove transmits the 
tendon of the Extensor eftrpi radialis longior, the inner one the tendon of the 
Extensor carpi radialis brevior. Near the centre of the bone is a deep, but nar- 
row, groove, directed obliquely from above downwards and outwards; it transmits 

^ , the bmdon of the Extensor secundi 

83. — Plan 01 the Development of the Eadius. 

By Three Centi*es. 
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internodii pollicis. Internally is a 
broad groove, for the passage of the 
tendons of the Extensor communis 
digitorum, and that of the Extensor 
indicis ; the tendon of the Extensor 
minimi digiti passing through the 
groove at its point of articulation with 
the ulna. 

Development (fig. 83). By three 
centres: one for the shaft, and one for 
each extremity. That for the shaft, 
makes its appearance near the centre 
of the bone, soon after the develop- 
ment of the humerus commences. At 
birth, the shaft is ossified ; but the 
ends of the bone are cartilaginous. 
About the end of the second year, 
ossification commences in the lower 
epiphysis; and about the fifth year, in 
the upper one. At the age of puberty, 
the upper epiphysis becomes joined to 
the shaft; the lower epiphysis becom- 
ing united about the twentieth year. 

Articulations, With four bones; the 
humerus, ulna, scaphoid, and semi- 
lunar. 

Attachment of Muscles. To the tuTierosity, the Biceps ; to the oblique ridge, 
the Supinator brevis, Flexor digitorum siiblimis, and Flexor longus pollicis; to 
the shaft (its anterior surface), the Flextir longus pollicis and Pronator quadratus, 
(its posterior surface) the Extensor ossis inetacarpi pollicis, and Extensor primi 
internodii pollicis; to the outer surface, the Pronator radii teres; and to the styloid 
process, the Supinator longus. 
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THE HAND. 

The Hand is subdivided into three segments, the Carpus or wrist, the Meta- 
carpus or palm, and the Phalanges or fingers. 

Cakpus. 

The bones of the Carpus, eight in number, are arranged in two horizontal rows. 
Those of the upper row, enumerated from the radial to the ulnar side, are the 
scaphoid, semi-lunar, cuneiform, and pisiform; those of the lower row, enumerated 
in the same order, are the trapezium, trapezoid, magnum, and unciform. 

Common Chauactebs of the Carpal Bones. 

Each bone (excepting the pisiform) presents six surfaces. Of these, the ante~ 
rior or palmar^ and the posterior or dorsal^ are rough, for ligamentous attach- 
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ment, the dorsal surface being generally the broadest of the two. The superior 
and inferior are articular, the superior generally convex, the inferior concave; 
and the internal and external are also articular when in contact with contiguous 
bones, otherwise rough and tubercular. Their structure in all is similar, con- 
sisting within of a loose cancellous tissue enclosed in a thin layer of compact 
tissue. Each bone is also developed from a single centre of ossification. 

Bones of the Upper Row. (Figs. 84, 85.) 

The Scaphoid is the largest bone of the first row. It has received its name 
from its fancied resemblance to a boat, being broad at one end, and narrowed like 
a prow at the opposite. It is situated at the superior and external part of the 
carpus, its direction being from above downwards, outwards, and forwards. Its 
superior surface is convex, smooth, of triangular shape, and articulates with the 
lower end of the radius. Its inferior surface^ directed downwards, outwards, and 
backwards, is smooth, convex, also triangular, and divided l)y a slight ridge into 
two parts, the external of which articulates with the trapezium, the inner with 
the trapezoid. Its posterior or dorsal surface presents a narrow, rough groove, 
which runs the entire breadth of the bone, and serves for the attachment of liga- 
ments. The anterior or palmar surface is concave above, and elevated at its 
lower and outer part into a prominent rounded tubercle, which projects forwards 
from the front of the carpus, and gives attachment to the anterior annular liga- 
ment of the wrist. The external surface is rough and narrow, and gives attach- 
ment to the external lateral ligament of the wrist. The internal surface presents 
two articular facets: of these, the superior or smaller one is flattened, of semi- 
lunar form, and articulat(*s with the semi -lunar; the infmnor or larger is concave, 
forming, with the semi-lunar bone, a concavity for the head of the os magnum. 

To ascertain to which hand this bone belongs, hold the convex radial articular 
surface upwards, and the dorsal surface backwards; the prominent tubercle will 
be directed to the side to which the bone belongs. 

Articulations. With five bones; the radius above, trapezium and trapezoid be- 
low, 08 magnum and semi-lunar internally. 

The Semi-lunar hoxiCi may 1x5 distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the up])er range of the carpus, between 
the scaphoid and cuneiform. Its superior surface^ convex, smooth, and quadri- 
lateral in form, articulates with the radius. Its inferior surface is deeply con- 
cave, and of greater extent from before backwards, than transversely; it articu- 
lates with the head of the os magnum, and by a long narrow facet (separated by 
a ridge from the general surface) with the unciform bone. Its anterior or palmar 
and posterior or dorsal surfaces are rough, for the attachment of ligaments, the 
former being the broader, and of somewhat rounded form. The external surface 
presents a narrow, flattened, semi-lunar facet, for articulation with the scaphoid. 
The internal surface is marked by a smooth, quadrilateral facet, for articulation 
with the cuneiform. 

To ascertain to which hand this bone belongs, hold it with the dorsal surface 
upwards, and the convex articular surface backwards; the quadrilateral articular 
facet will then point to the side to which the bone belongs. 

Articulations. With five bones : the radius above, os magnum and unciform 
below, scaphoid and cuneiform on either side. 

The Cuneiform {V Os Pyramidal)^ may bo distinguished by its pyramidal shape, 
and from having an oval-shaped, isolated facet, for articulation with the pisiform 
bone. It is situated at the upper and inner side of the carpus. The superior 
surface presents an, internal, rough, non-articular portion ; and an external or 
articular portion, which is convex, smooth, and separated from the lower end 
of the ulna by the inter-articular fibro-cartilage of the wrist. The inferior 
surface, directed outwards, is concave, sinuously curved, and smooth, for articu- 
lation with the unciform. Its posterior or dorsal surface is rough, for the attach- 
ment of ligaments. Its anterior or palmar surface presents, at its inner side, an 
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oval-shaped facet, for articulation with tho pisiform; and is rou|»h externally, for 
lip^ainentous attachment. Its external mrface^ tlio base of tho pyramid, is marked 

84.— Bones of the Left Hand. Dorsal Surface. 



by a flat, quadrilateral, smooth facet, for articulation with the semi-lunar. The 
internal surface^ the summit of tho pyramid, is pointed and roughened, for tho 
attachment of the internal lateral ligament of tho wrist. 
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To ascertain to which hand this bone belongs, hold it so that the base is 
directed backwards, mid the articular facet for the pisiform bone upwards; the 
concave articular facet will point to the side to which the bone belongs. 

Articulations. With three bones: the semi-lunar externally, the pisiform in 
front, the unciform below, and with the triangular intcr-articular fibro-cartilage 
which separates it from the lower end of the ulna. 

The Pisiform bone may be known by its small size, and from its presenting a 
single articular fixcet. It is situated at the anterior and inner side of the carpus, 
is nearly circular in form, and presents on its posterior surface a smooth, oval 
facet, for articulation with tlie cuneiform bone. This facet approaches the supe- 
rior, but not the inferior, border of the bone. Its anterior or palmar surface is 
rounded and rough, and gives attachment to the anterior annular ligament. The 
outer and inner surfaces are also rough, the former being convex, the other 
usually concave. 

To ascertain to which hand it belongs, hold the bone with its posterior or arti- 
cular facet downw.ards, and the non-articular portion of the same surface back- 
wards; the inner concave surface will then point to the side to which the bone 
belongs. 

Articulations. With one bone, the cuneiform. 

Attachment of Muscles. To two: the Flexor carpi ulnaris, and Abductor 
minimi digiti; and to the anterior annular ligament. 

Bones of the Lower Row. (Figs. 84, 85.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of the Flexor carpi radialis muscle. It is situated at the 
external and inhirior piart of the carpus, between the scaphoid and first meta- 
carpal bone. The superior surface^ concave and smooth. Is directed upwards and 
inwards, and articulates with the scaphoid. Its inferior surface^ directed down- 
wards and outwards, is oval, concave from side to side, convex from before back- 
wards, so as to form a saddle-shaped surface, for articulation with the base of the 
first metacarpal bone. The anterior or palmar surface is njirrow and rough. 
At its upper part is a deep groove, running from above obliquely downwards and 
inwards; it transmits the tendon of the Flexor carpi radialis, and is bounded 
externally by a prominent ridge, the oblique ridge of the trapezium. This sur- 
face gives attachment to the Abductor pollicis, Flexor ossis metacarpi, and Flexor 
brevis pollicis muscles ; and the anterior annular ligament. The posterior or 
dorsal surface is rough, and the external surface also broad and rough, for the 
attachment of ligaments. The internal surface presents two articular facets; the 
upper one, large and concave, articulates with the trapezoid; the lower one, 
narrow And flattened, with the base of the second mctacai’pal bone. 

To ascertain to which hand it belongs, hold the bone with the grooved palmar 
surface upwards, and the external, broad, non-nrticular surface backwards; the 
saddle-shaped surface will then be directed to the side to which the bone 
belongs. 

Articulations. With four bones: the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below. 

Attachment of Muscles. Abductor pollicis, Flexor ossis mctacarpi, part of the 
Flexor brevis pollicis, and the anterior annular ligament. 

The Trapezoid is the smallest bone in the second row. It may be known by 
its wedge-shaped form; its broad end occupying the dorsal, its narrow end the 
palmar surface of the hand. Its superior surface^ quadrilateral in form, smooth 
and slightly concave, articulates with the scaphoid. The inferior sutface articu- 
lates with the upper end of the second metacarpal bone; it is convex from side to 
side, concave from before backwards, and subdivided, by an elevated ridge, into 
two unequal lateral facets. The posterior or dorsal^ and anterior or palmar 
surfaces are rough, for the attachment of ligaments; the former being the larger 
of the two. The external surface^ convex and smooth, articulates with the 
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trapezium. The internal surface ia concave and amooth below, for articulation 
with the 08 magnum, rough above, for the attachment of an interosseous ligament. 
To ascertain to which side this bone belongs, let the broad dorsal surface be 


85. — Bones of the Loft Hand. Palmar Surface. 



held upwards, and its inferior concavo-convex surface forwards; the internal con- 
cave surface will then ]>oint to the side to which the bone belongs. 

Articulatwns. With four bones ; the scaphoid above, second metacarpal bone 
below,, trapezium externally, os magnum internally. 



CARPUS. 


107 


Attachment of Muscles. Part of tlio Flexor brevis pollicis. 

The Os Magnum is the largest bone of the carpus, and occupies the centre of 
the wrist. It presents, above, a rounded portion or head, which is received into 
the concavity formed by the scaphoid and serni-lunar bones; a constricted portion 
or neck; find, below, the body. Its superior surface is rounded, smooth, and 
articulates with the semi-lunar. Its inferior surface is divided, by two ridges, 
into three facets, for articulation with the second, third, and fourtli metacarpal 
bones; that for the third (the middle facet) being the largest of the three. The 
posterior or dorsal surface is broad and rough, and the anterior or. palmar nar- 
row, rounded, but also rough, for the attachment of ligaments. The external 
surface firticulates with the trapezoid by a small facet at its anterior inferior 
angle, beliijul which is a rough depression, for the attachment of an interosseous 
ligament. Above this is a deep and rough groove, which fonns part of the neck, 
and serves for the attachment of ligaments, bounded superiorly by a smooth, con- 
vex surface, for articulation with the scaphoid. The internal surface articulates 
with the unciform by a smooth, concave, oblong facet, which occupies its posterior 
and superior parts; rough in fronts for the attachment of an interosseous liga- 
ment. 

To ascertain to which hand this bone belongs, the rounded head should be held 
upwards, and the broad dorsal surface forwards ; the internal concave articular 
surface will point to its ap])ropriatc side. 

Articulations. With seven bones; the scaphoid and semi-lunar above; the 
second, third, and fourth metacarpal below; the trapezoid on the radial side; and 
the unciform on the ulnar side. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Unciform bone may be readily distinguished by its wedge-shaped form, 
and the hook-like ju’ocess that projects from its palmar surface. It is situated at 
the inner and lower angle of the carpus, with its base downwards, resting on the 
two inner metacarpal bones, and its apex directed upwards and outwards. Its 
superior surface^ the apex of the wedge, is narrow, convex, smooth, and articu- 
lates with the semi-lunar. Its inferior surface articulates with the fourth and 
hftli metacarjjal bones, the concave surface for each being separated by a ridge, 
which runs from before backwards. The posterior or dorsal surface is triangular 
and rough, for ligamentous attachment. The anterior or palmar surface presents 
at its lower and inner side a curved, hook-like process of bone, the unciform pro- 
cess, directed from the palmar surface forwards and outwards. It gives attach- 
ment, by its apex, to the annular ligament; by its inner surface, to the Flexor 
brevis minimi digiti, and the Flexor ossis mctacarpi minimi digit!; and is grooved 
on its outer side, for the passage of the Flexor tendons into the palm of the hand. 
This is one of the four eminences on the front of the carpus, to which the anterior 
annular ligament is attached; the others being the pisiform internally, the oblique 
ridge of the trapezium and the tuljcrosity of the scaphoid externally. The inter- 
nal surface articulates with the cuneiform by an oblong surface, cut obliquely 
from above downwards and inwards. Its external surface articulates with the 
os magnum by its upper and posterior part, the remaining portion being rough, 
for the attachment of ligaments. 

To ascertain to which hand it belongs, hold the apex of the bone upwards, and 
the broad dorsal surface backwards; the concavity of the unciform process will be 
directed to the side to which the bone belongs. 

Articulations. With five bones: the semi-lunar above, the fourth and fifth 
metacarpal below, the cuneiform internally, the os magnum externally. 

Attachment of Muscles. To two: the Flexor brevis minimi digiti, the Flexor 
ossis metacarpi minimi digiti; and to the anterior annular ligament. 

The Metacaupus. 

The Metacarpal bones are five in number; they arc long cylindrical bones, 
presenting for examination a shaft and two extremities. 
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Common Ciiauacteks of the Metacarpal Bones. 

The shaft is prismoid in form, and curved longitudinally, so as to l)e convex in 
the longitudinal direction behind, concave in front. It presents three surfaces; 
two lateral, and one posterior. The lateral surfaces are concave, for the attach- 
ment of the Interossei muscles, and separated from one another by a prominent 
line. The •posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the Extensor muscles. In its 
upper half, it is divided by a ridge into two narrow lateral depressions, for the 
attachment of the Dorsal interossei muscles. This ridge bifurcates a little above 
the centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. 

The carpal extremity^ or hase^ is of a; cuboidal form, and broader behind than 
in front: it articulates, above, with the carpus; and on each side with the adjoin- 
ing metacarpal bones ; its dorsal and palmar surfaces being rough, for the 
att«Tchment of tendons and ligaments. 

The digital extremity^ or head^ presents an oblong surface, flattened at each 
side, for articulation with the first phalanx; it is broader and extends farther 
forwards in front than behind; and longer* in the antero-posterior, than in the 
transverse diameter. On either side of the head is a deep depression, surmounted 
by a tubercle, for tlie attachment of the lateral ligament of the inetacarpo-pbalan- 
geal joint. The posterior surface^ broad «md flat, supports the Extensor tcmlons; 
and the anterior surface presents a median groove, bounded on each side by a 
tubercle, for the passage of the Flexor tcuidons. 

Peculiar Metacarpal Bones. 

The metacarpal hone of the thumb is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal as|)ect, and does 
not present the bifurcated ridge peculiar to the other metacarpal bones; concave 
from before b.ackwards on its i^alinar surface, Tlie carpal extremity^ or hase^ 
presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremity is less convex than that of the other 
metacsirpal bones, broader from side to side than from before backwards, and ter- 
minates anteriorly in a small articular eminence on each side, over which play 
two sesamoid bones. 

The metacarpal bone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards; and 
its dorsal and palmar surfaces are rough, for the attachment of tendons and liga- 
ments. It presents four articular facets: one at the end of the bone, which lias 
an angular depression for articulation with the trapezoid; on the radial side, a 
flat quadrilateral facet, for ai'ticulation with the trapezium; its ulnar side being 
prolonged upwards and inwards, to articulate above with the os magnum, inter- 
nally with the third metacarpal bone. 

The metacarpal bone of the middle finger is a little less in size than the pre- 
ceding; it presents a pyramidal eminence on the radial side of its base (dorsal 
aspect),. which extends upwards behind the os magnum. The carpal-articular 
facet is concave behind, flat and horizontal in front, and corresponds to the os 
magnum. On the radial side is a smooth, concave facet, for articulation with the 
second metacarpal bone; and on the ulnar side two small oval facets, for articula- 
tion with the third metacarpal. 

The metacarpal bone of the ring-finger is shorter and smaller than the pre- 
ceding, and its base small and qmulrilateral; its carpal surface presenting two 
facets, for articulation with the unciform and os magnum. On the radial side are 
two oval facets, for articulation with the third metacarpal bone; and on the ulifar 
side a single concave facet, for the fifth metacarpal. 
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The metacarpal bone of the little finger may be distinguished by tlie concavo- 
convex form of its carpal surface, for articulation with the unciform, and from 
having only one lateral articular facet, which corresponds with the fourth meta- 
carpal bone. On its ulnar side, is a prominent tubercle for the insertion of the 
tendon of the Extensor carpi ulnaris. The dorsal surface of the shaft is marked 
by an oblique ridge, which extends from near the inner side of the upper extremity, 
to the outer side of the lower. The outer division of this surface serves for tho 
attachment of the fourth Dorsal interosseous muscle; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

Articulations. The first, with tho trapezium; tho second, with tho trapezium, 
trapezoides, os magnum, and third metacarpal bones; the third, with the bs mag- 
num, and second and fourth metacarpal bones; the fourth, with the os magnum, 
unciform, and third and fifth metacarpal bones; and the fifth, with tho unciform 
and fourth metacarpal. 

Attachment of Muscles. To the metacarpal bone of the thumb, three: the Flexor 
ossis metacarj)i pollicis. Extensor ossis motacaryn pollicis, and first Dorsal inter- 
osseous. To the second metacjirjial bone, five: the Flexor carpi radialis. Extensor 
carpi radialis longior, first and second Dorsal interosseous, and first Palmar inter- 
osseous. To the third, five: the Extensor cary)i radialis brevior, Flexor brevis 
pollicis, Adductor [H)llicis, and second and third Dorsal interosseous. To the 
fourth, three: the liiird and fourth Dorsal interosseous and second Palmar. 
the fifth, four: the Extensor carpi ulnaris, Flexor carpi ulnaris. Flexor ossis meta- 
carpi minimi digiti, and third Dorsal interosseous. 

PlIALAN<iES. . 

The Phalanges are the bones of the fingers; they are fourteen in number, three 
for each finger and two for the thumb. They are long bones, and present for 
examination a shaft, and two extremities. The shaft tapers from above down- 
wards, is convex y)osteriorly, concave in front from above downwards, fiat from 
side to side, and rnarke<l laterally by rough ridges, which giv(> attacJmient to the 
fibrous sheaths of tln^ Flexor tendons. The metacarpal e.vlremity or hasi\ in the 
first row, ywesents an oval concave? articular surface, broader from side to side, 
than from before backwards; and the same extremity in the other two rows, a 
double concavity sef)arated by a longitudinal median ridge, (*xtending from before 
backwards. The digital extremities arc smaller than the others, and terminate, 
in the first and second row, in two small lateral cloudy les, separated l)y a slight 
groove, the articular surface being prolonged farther forwards on the palmar, than 
on the dorsal surface, especially in the first row. 

The Ungual phalanges are convex on their dorsal, flat on their palmar surfaces, 
they are recognised by their small size, and from their ungual extremity presenting, 
on its palmar aspect, a roughened elevated surface of a horse-shoe form, which 
serves to sup])ort the sensitive y^ulp of the finger. 

Articulations. Tin? first row with the metacarpal bones, and the second row of 
y)halanges; the second row, with the first and third; the third, with the second 
row. 

Attachment of Muscles. To the base of the first ydialanx of the thumb, four 
muscles; the Extensor yiriini internodii pollicis, Flexor brevis pollicis, Abductor 
pollicis. Adductor pollicis. To the second phalanx, two: tho Flexor longus pollicis, 
and the Extensor secundi internodii. ^^o the base of the first phalanx of the 
index finger, tho first Dorsal and the first Palmar interosseus; to that of the middle 
finger, the second and third Dorsal interosseous; to tho ring finger, the fourth 
Dorsal and the second Palmar interosseous; and to that of the little finger, the 
third Palmar interosseous, tho Flexor brevis minimi djjgiti, and Abductor minimi 
digiti. To tho second phalanges, tho Flexor sublimis digitorum. Extensor com- 
munis digitorum; and, in addition, the Extensor indicis, to the index finger; the 
Exitensor minimi digiti, to tho little finger. To the third phalanges, the Flexor 
profundus digitorum and Extensor communis digitorum. 
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Development op the Hand. 

The Carpal hones .ire each developed by a single centre; at birth they are all 
cartilaginous. Ossification proceeds in the following order (fig. 86) ; in the os 
magnum and unciform an ossific point appears during the first year, the former 
preceding the latter; in the cuneiform, at the third year; in the trapezium and semi- 
lunar, at the fifth year, the former preceding the latter; in the scaphoid, at the 
sixth year; in the trapezoid, during the eighth year; and in the pisifonn, about 
the twelfth year. 

86.-— Plan of the Development of the Hand. 



The Metacarpal hones are developed each by two centres: one for the shaft, and 
one for the digital extremity, for the four inner metacarpal bones; one for the 
shaft and one for the base, lor the mctacar])al bone of the thumb, which, in this 
respect, resembles the plialanges. Ossification commences in the centre of the 
shaft about the sixth week, and gradually proceeds to either end of the bone; 
about the third year the digital extremity of the four inner metacarpal bones and 
the base of the first metacarpal, commence to ossify, and they unite about the 
twentieth year. 

The Phalanges are each developed by two centres: one for the shaft and one 
for the base. Ossification commencxis in the shaft, in all three rows, at about the 
sixth week, and gradually involves the whole of the bone excepting the upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year later in those of the second and third row. The two 
centres become united between the eighteenth and twentieth years. 
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THE LOWER EXTREMITY. 87.— Rigl»t Femur. Anterior Surfeoo. 

Tho Lower Extremities, two in num- 
ber, are connected with the inferior part 
of the trunk. They are divided into three 
parts, the thigh, the leg, and the foot, 
which correspond to the arm, the forearm, 
and hand in the upper extremity. 

The thigh is formed of a single bone, 
the femur. 


The Femur. 

The Femur is the longest, largest, and 
heaviest bone in the skeleton, and almost 
perfectly cylindrical in the greater part 
of its extent. In the erect position of the 
body it is not vertical, but presents a 
general curvature in the longitudinal 
direction, which renders the bone convex 
in front and slightly concjive behind; it 
also gradually inclines from above down- 
wards and inwards, approaching its fellow 
towards its lower part, but separated 
from it above by a very considerable in- 
terval which corresponds to the entire 
breadth of tho pelvis. Tho degree of 
this inclination varies in different persons, 
and is greater in tho female tlian in tho 
male. Tho femur, like other long bones, 
is divisible into a shaft and two extremi- 
ties. 

The Upper Extremity presents for ex- 
amination a head, neck, and the greater 
and lesser trochanters. 

The head^ which is globular, and forms 
rather more tlian a hemisphere, is directed 
upwards, inwards, and a little forwards, 
tho greater part of its convexity being 
above and in front. Its surface is smooth, 
coated with cartilage in the recent state, 
and presents a little behind and below 
its centre a rough depression, for the 
attachment of tho ligamentum teres. 
The neck is a flattened pynunidal pro- 
(icss of bone, which connects the head 
with the shaft. * It varies in length and 
obliquity at various periods of life, and 
under different circumstances. In the 
adult male, it forms an obtuse anglo with 
the shaft, being directed upwards, in- 
wards, and a little forwards. In tho 
female, it approaches more nearly a right 
angle. Occasionally, in very old subjects, 
and more especially in those greatly de- 
bilitated, its direction becomes horizontal, 
so that the head sinks below the level 
of the trochanter, and its length diminishes 
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to Buch a degree, that the head becomes almost contiguous with the shaft; The 
neck, is flattened from before backwards, contracted in the middle, and broader at 
. its outer extremity, where it is connected with the shaft, than at its summit, whore 
it is attached to the head. It is much broader in the vertical than in the ante- 
rior posterior diameter, on account of the greater amount of resistance required in 
sustaining the weight of the trunk. Its anterior surface^ narrower than the 
posterior, is perforated by numerous vascular foramina. Its posterior surface is 
smooth, broader, and more concave than the anterior,- and receives towards its 
outer side the attachment of the capsular ligament of the hip. Its superior border 
is short and thick, bounded externally by the great trochanter, and its surface 
perforated by large foramina. Its inferior border^ long ^d narrow, curves a 
little backwards, to terminate at the lesser trochanter. 

The Greater Trochanter is a large irregular quadrilateral eminence, situated at 
the outer side of the neck, at its junction with the upper part of the shaft. It is 
directed a little outwards and backwards, and rises less high than the head. It 
presents for examination two surfaces and four borders. 

Its external surface^ quadrilateral in form, is broad, rough, convex, and marked 
by a prominent diagonal line, which extends from the posterior superior to the 
anterior inferior angle: this line serves for the attachment of the tendon of the 
Gluteus medius. Above the line is a triangular surface, sometimes rough for 
part of the tendon of the same muscle, sometimes smooth for the interposition of a 
bursa between that tendon and the bone. Below and behind the diagonal line is 
a smooth triangular surface, over which the tendon of the Gluteus maximus muscle 
plays, a bursa being interposed. The internal surface is of much less extent than 
the external, and presents at its base a deep depression, the digital or trochan- 
teric fossa, for the attachment of the tendon of the Obturator externus muscle. 

The superior border is free; it is thick and irregular, and marked by im- 
pressions for the attachment of the Pyriformis behind, the Obturator internus and 
Genielli in front, 'flie inferior border is placed at the point of junction of the 
trochanter with the outer surface of the shaft; it is rough, prominent, slightly 
curved, and gives attachment to the upper part of the Vastus externus muscle. 
The anterior border is prominent, somewhat irregular, as well as the surface of 
bone immediately below it; it affords attachment by its outer part to the Gluteus 
minimus. The posterior border is very prominent, and appears as a free rounded 
edge, which forms the back part of the digital fossa. 

The Lesser Trochanter is a conical eminence, which varies in size in different 
subjects; it is situated at the lower and back part of the base of the neck. Its 
base is triangular, and connected with the adjacent parts of the bone by thriio 
well-marked borders: of these the superior is continuous with the lower border of 
the neck; posterior^ with the posterior intertrochanteric line; and the inferior 
with the middle bifurcation of the linea aspera. Its summit, which is directed 
inwards and backwards, is rough, and gives insertion to the tendon of the Psoas 
magnus. The Iliacus is inserted into the shaft below the lesser trochanter, be- 
tween the Vastus internus in front, and the Pectineus behind. A well marked 
prominence, but of variable size, situated at the upper and front part of the 
neck, at its junction with the great troch.*intcr, is called the tubercle of the 
femur; it is the i)oint of meeting of three muscles, the Gluteus minimus exter- 
nally, the Vastus externus below, and the tendon of the Obturator internus and 
Gemelli above. Running obliquely downwards and inwards from the tubercle is 
the spiral line of the femur, or anterior intertrochanteric line; it winds around the 
inner side of the shaft, below the lesser trochanter, and terminates in the linea 
asperO) about two inches below this eminence. Its upper half is rough, and affords 
attachment to the capsular ligament of the hip joint; its lower half is less promi- 
nent and gives attachment to the upper part of the Vastus internus. The posterior 
inter-trochanteric line is very prominent, and runs from the summit of the great* 
trochanter downwards and inwards to the upper and back part of the lesser tro- 
chanter. Its upper half forms the posterior border of the great trochanter. A 
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well-marked eminence commences ahout 81 
the centre of the posterior inter-trochan- > 
teric line, and passes vertically down- / 
wards for ahout two incihes along the M 
back part of the shaft: it is called the ft' 
linea quadratic and gives attachment to 
the Quadratus femoris, and a few fibres ^ 
of the Adductor magnus muscles. 

The Shaft, almost perfectly cylindrical 
in form, is a little broader above than in 
the centre, and somewhat flattened from 
before backwards below. It is curved from 
before backwards, smooth and convex in 
front, and strengthened behind by a pro- 
minent longitudinal ridge, the linea 
aspera. It presents for examination three 
borders separating three surfaces. Of 
the three borders, one, the linea aspera, 
is posterior, the otlxcr two are placed 
laterally. 

The linea a5/)cra(fig.88) is a prominent 
longitudinal ridge or crest, presenting on 
the middle third of the bone an exteriuil 
lip, an internal lip, and a rough int(*r- 
mediate space. A little above the centre 
of the shaft, this crest divides into thnje 
lines; the most external one becomes 
very rough, and is continued almost ver- 
tically upwards to the base of the great 
trochanter; the middle one, the least dis- 
tinct, is continued to the base of tlie 
trochanter minor; and the internal 0110 
is lost above in the spiral lino of the 
femur. Below, the linea aspera dividi*s 
into two bifurcations, which enclose be- 
tween them a triangular space (the i)o- 
pliteal space), upon wliich rests the 
popliteal artery. Of these two bifurca- 
cations, the outer branch is the most 
prominent, and descends to the summit 
of the outer condyle. The inner branch 
is less marked, presents a broad and 
shallow groove for the passage of the 
femoral artery, and terminates at a small 
tubercle at the summit of the internal 
condyle. 

To the inner lip of the linea aspera, 
its whole length, is attached the Vastus 
internus; and to the whole length of the 
outer lip the Vastus externus. The 
Adductor magnus is also attached to the 
whole length of the linea aspera, being 
connected with the outer lip above, and 
the inner lip below. Between the Vastus 
externus and tho Adductor magnus are 
attached two muscles, viz., tho Gluteus 
maximus above, and the short head of the 
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Biceps below. Between the Adductor magnus and the Vastus internus four 
muscles are attached: the Iliacus and Pectineus above (the latter to the middle 
division of the upper bifurcation); below these, the Adductor brevis and Adductor 
longus. The linea aspera is perforated a little below its centre by the nutritious 
canal, which is directed obliquely from below upwards. 

The two lateral borders of the femur are only very slightly marked, the 
external extending from the anterior inferior angle of the great trochanter to the 
anterior extremity of the external condyle; the internal passes from the spiral 
line, at a point opposite the trochanter minor, to the anterior extremity of the 
internal condyle. The internal border marks the limit of attachment of the Cru- 
rajus muscle internally. 

The anterior surface includes that portion of the shaft which is situated be- 
tween the two lateral borders. It is smooth, convex, broader above and below 
thfm in the centre, slightly twisted, so that its upper part is directed forwards and 
a little outwards, its lower part forwards and a little inwards. The upper three- 
fourths of this surface serve for the attachment of the Crurajus; the lower fourth 
is separated from this muscle by the intervention of the synovial membrane of the 
knee-joint, and affords attachment to the Sub-crurauis to a small extent. The 
external surface includes the portion of bone between the external border and the 
outer lip of the linea aspera; it is continuous above with the outer surface of the 
great trochanter, below with the outer surface of the external condyle: to its 
upper three-fourths is attached the outer portion of the Cruranis muscle. The 
internal surface includes the portion of bone between the internal border and the 
inner lip of the linea aspera; it is continuous above with the lower border of 
the neck, below with the inner side of the internal condyle: it is covered by the 
Vastus internus muscle. 

The Lower ExtremiUfy larger than the upper, is of a cuboid form, flattened 
from before backwards, and divided by an interval presenting a smooth depression 
in front, and a notch of considerable size behind, into two large eminences, the 
condyles. The interval is called the inter-condifloid notch* The external con-- 
dyle is the most prominent anteriorly, and is the broadest both in the antero- 
posterior and transverse djamtders. The internal condyle is the narrowest, 
longest, and most i)rominent internally. This difference in the length of the two 
condyles depends ujion the obliquity of the thigh-bones, in consequence of their 
separation above at the articulation with the j)elvis* If the femur is held in this 
oblique position, the surfaces of the two condyles will be seen to be nearly hori- 
zontal. The two condyl(;s are joined together anteriorly, and form a smooth 
trochlear surface, the external border of wdiich is more prominent, and ascends 
higher than the internal one. This surface articulates with the patella. It pre- 
sents a median groove, which extends downwards and backwards to the inter- 
condyloid notch; and two lateral convexities, of which the external is the broader, 
more x>rominent, and prolonged farther upwards upon the front of the outer 
condyle. The inter-condyloid notch lodges the crucial ligaments; it is bounded 
laterally by the opposed surfaces of the two condyles, and in front by the lower 
end of the shaft. 

Outer Condyle. The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity; it is less convex and pro- 
minent than the inner tuberosity, and gives attachment to the external lateral 
ligament of the knee. Immediately beneath it is a groove, which commences at 
a depression a little behind the centre of the lower border of this surface: the 
depression is for the tendon of origin of the Popliteus muscle; the groove in 
which this tendon is contained is smooth, covered with cartilage in tlie recent 
state, and runs upwards and backwards to the posterior extremity of the condyle. 
The inner surface of the outer condyle forms one of the lateral boundaries of the 
inter-condyloid notch, and gives attachment, by its posterior part, to the anterior 
crucial ligament. The inferior surface is convex, smooth, and broader than that 
of the internal condyle. The posterior extremity is convex and smooth : just 
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above the articular surface is a depression, for the tendon of the outer head of the 
GastrocneniiuH. 

Inner Condyle. The inner surface of the inner condyle presents a convex 
eminence, the inner tuberosity^ rough, for the attachment of the internal lateral 
ligament. Above this tuberosity, at the termination of the inner bifurcation of the 
linca aspera, is a tubercle, for the insertion of the tendon of the Adductor magnus; 
and behind and beneath the tubercle a depression, for the tendon of the inner head 
of the Gastrocnemius. The outer side of the inner condyle forms one of the lateral 
boundaries of the inter-condyloid notch, and gives attachment, by its anterior 
part, to the posterior crucial ligament. Its inferior or articular surface is con- 
vex, and presents a less extensive surface than the external condyle. 

Structure. Like that of the other cylindrical bones, the linea aspera is com- 
posed of a very dense, ivory-like, compact tissue. 

Articulations. With three bones; the os innominatum, tibia, and patella. 

Development (fig. 89). The femur of the Development of the Femur, 

18 developed by Jive centres ; one by Five Centres, 

for the shaft, one for each extre- 
mity, and one for each trochanter. 

Of all the long bones, it is the first to 
show traces of ossification: this first 
commences in the shaft, at about the 
fifth week of foetal life, the centres of 
ossification in the epiphyses appear- 
ing in the following order. First, in 
the lower end of the bone, at the 
ninth month of foetal life ; from 
this the condyles and tuberosities 
are formed; in the head, at the end 
of the first year after birth; in the 
great trochanter, during the fourth 
year; and in the lesser trochanter, 
between the thirteenth and four- 
teenth. The order in Avhich the 
epiphyses are joined to the shaft, is 
the direct reverse of their appear- 
ance; their junction does not com- 
mence until after puberty, the lesser 
trochanter being first joined, then 
the greater, then the head, and, 
lastly, the inferior extremity (the 
first in which ossification com- 
menced), which is not united until 
the twentieth year. 

Attachment of Muscles. To the great trochanter, the Gluteus medius, Glutens 
minimus, Pyriformis, Obturator internns. Obturator externus. Gemellus superior, 
Gemellus inferior, and Quadratus femoris. To the lesser trochanter, the Psoas 
magnus, and the Iliacus below it. To the shaft, its posterior surface, the Vastus 
externus. Gluteus maximus, short head of the Biceps, Vastus internus. Adductor 
magnus, Pectineus, Adductor brevis, and Adductor longus; to its anterior surface, 
the CrursDUs and Sub-crura3U8. To the condyles, tlio Gastrocnemius, Plantaris, 
and Popliteus. 
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THE LEG. 

The Leg consists of throe bones: the Patella, a large sesamoid bone, placed in 
front of the knee, analogous to the olecranon process of the ulna; and the Tibia 
and Fibula. 
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9 1 . — Posterior Surface. 


The Patella. (Figs. 90, 91). 

The Patella is a small, flat, triangular bone, situated at the anterior part of tho 
knee-joint. It resembles llie sc^sainoid bones, from being developed in the tendon 
of the Quadriceps extensor; but, in relation with the tibia, it may be regtu’ded jis 
analogous to the olecranon process of the ulna, which occasionally exists as a sepa- 
rate piece, connected to the shaft of that bone by a continuation of the tendon of 
the Triceps muscle. It presents an anterior and posterior surface, three borders, 
a base, and an apex. 

The anterior surface is convex, perforated by small apertures, for the passage 
of nutrient vessels, and marked by numerous rough, 
90. — ^Right Patella, Anterior longitudinal striae. This surface is covered, in the 

recent state, l)y an expansion from the tendon of tho 
Quadriceps extensor, separated from the integument by 
a synovial bursa, and gives attachment Ixdow to tho 
liganientum patelhe. The posterior surface presents a 
smooth, oval-shaped, articular surface, covered with car- 
tilage in the rec(‘iit state, mid divided into two facets by 
a vertical ridge, which descends from the superior to- 
wards the inferior angle of the bone. The ridge cor- 
responds to the groove on the trochlear surface of tho 
femur, and the two facets to the articular surfaces of 
the two condyles; tlie outer facet, for articulation with 
the outer condyle, being tin? broader and deeper, serves 
to indicate the leg to which the bone belongs. This 
surfaci; presents, inftu’iorly, a rough, convex, non-arti- 
cular depression, the lower half of which gives attach- 
ment to the ligamentuni ])atelliB; the upper half being 
separated from the head of the tibia by adipose tissue. 

Its superior and lateral borders give attachment to 
the tendon of the ( 2 uadricej)S extensor; to tin? superior 
border, (hat portion of the tendon which is derived from 
the Kectns and Crur.'eiis muscles; and to the lateral 
borders, tho portion derived from the external and in- 
ternal Vasti muscles. 

The base, or superior border, is thick, directed upwards, and cut oblfcpiely at 
the expense of its outer surface; it receives the attachment, as already mentioned, 
of part of the Quadricejis extensor tendon. 

The apex is pointed, and gives attachment to the ligamentum patellte. 

Structure. It consists of loose cancellous tissue, covered by a thin compact 
lamina. 

Development. By a single centre, which makes its appearance, according to 
Bedard, about the third year. In two instances, I have seen this bone cartilagi- 
nous throughout, at a inucli later jieriod (six years). More rarely, the bone is 
developed by two centres, placed side by side. 

Articulations. With the two condyles of the femur. 

Attachment of Muscles. Four muscles are attached to the patella, viz., tho 
Bectus, Cruraeus, Vastus internus, and Vastus externus. The tendons of these 
iQUScles joined at their insertion, constitute the Quadriceps extensor cruris. 



Tub Tibia. 

The Tibia (figs. 92, 93) is situated at the anterior and inner side of the leg, and, 
excepting the femur, is the longest and largest bone in the skeleton. It is pris- 
moid in form, expanded above, where it enters into formation with the knee joint, 
and more slightly below. In the male, its direction is vertical, and parallel with 
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the bone of the opposite side, 
but in the female it has a slight 


94. — Bonos of the Right Leg. Anterior Surface. 


oblique direction downwards and 
outwards, to compensate for the 
oblique direction of the femur 
inwards. It presents for exami- 
nation a shaft and two extre- 
mities. 

The Superior Extremity^ or 
head, is largo and expanded on 
each side into two lateral emi- 
nences, the tuberosities. Sui)e- 
riorly, the tuberosities present 
two smooth concave surfaces, 
which articulate with the con- 
dyles of the femur; the internal 
articular surfticc is longer than 
the external, oval from before 
backwards, to articulate with the 
internal condyle; the external 
one being broader, flatter, and 
more circular, to articulate with 
the external condyle. Between 
the two articular surfaces, and 
nearer the posterior than the 
anterior aspect of the bone, is an 
eminence, the spinous process of 
the tibia, surmounted by a pro- 
minent tubercle on each side, 
which give attachment to the 
extremities of the semilunar 
fibro-cartilagcs; and in front and 
behind the spinous process, a 
rough de[)rossion for the attach- 
ment of the anterior and poste- 
rior crucial ligaments and tlnj 
semilunar cartilages. Anteriorly 
the tuberosities are continuous 
with one another, presenting a 
large and somewhat flattened 
triangular surface, broad abovi*, 
and perforated by large vascular 
foramina, narrow below, where 
it terminates in a prominent 
oblong elevation of large size, 
the tubercle of the tibia; the 
lower half of this tubercle is 
rough, for the attachment of the 
ligamentum patellm; the uj)[)er 
half is a smooth facet corres- 
ponding, in the recent state, with 
a bursa which separat(»s this 
ligament from tlic bone. Poste- 
riorly, the tuberosities are sepa- 
rated from each other above by 
a shallow depression, the popli- 
teal notch, which gives attach- 
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mont to the posterior crucial ligament. The posterior surface of the inner 
tuberosity presents a deep transverse groove, for the insertion of the tendon of 
the Semi-meinbranosus; and tlie posterior surface of the outer one, a flat articular 
facet, nearly circular in form, directed downwards, backwards, and outwards, for 
articulation with the fibula. The lateral surfaces are convex and rough, the internal 
one, the most prominent, gives attachment below to the internal lateral ligament. 

The Shaft of the tibia is of a triangular prismoid fom, broad above, gradually 
decreasing in size to the commencement of its lower fourth, its most slender part, 
and then enlarges again towards its lower extremity. It presents for examination 
three surfaces and three borders. 

Tlie anterior border^ the most prominent of the three, is called the crest of the 
tihia^ or in popular language, the shin\ it commences above at the tubercle, and 
terminates below at the anterior margin of the inner malleolus. This border is 
very prominent in the upper two-thirds of its extent, smooth and rounded below. 
It ])resents a very flexuous course, being curved outwards above, and inwards 
below; it gives attachment to the deep fascia of the leg. 

The internal border is smooth and rounded above and below, but more promi- 
nent in the centre ; it commences fit the back part of the inner tuberosity, and 
terminates at the posterior border of the interinil malleolus; its upper third gives 
attachment to the internal lateral ligament of the knee, and to some fibres of the 
ropliteiis muscle; its middle third, to some fibres of the Soleus and Flexor longus 
digitorum muscles. 

The external border is thin and prominent, especially its central part, and gives 
attachment to the interosseous membrane; it comm(‘nces above in front of the 
fibular articular facet, and bifurcates below, forming the boundaries of a triangular 
rough surface, for the attachment of the inferior interosseous ligament, connecting 
the tibia and fibula. 

The internal surface is smooth, convex, and broader above than below; 
its upper third, directed forwards and inwards, is covered by the aponeurc»sis 
derived from the tendon of the Sartorius, and l)y the tendons of the Gracilis 
and Semi-tendinosus, all of which are inserted nearly as far forwards, as the ante- 
rior border; in the rest of its extent it is sub-cutaneous. 

The external surface is narrower than the internal, its upper two-thirds present 
a shallow groove for the attachment of the Tibialis anticus muscle; its lower third is 
smooth, convex, curves gradually forwards to the anterior part of the bone, and is 
covered from within outwards by the tendons of the following muscles: Tibialis 
anticus. Extensor proprius pollicis, Extensor longus digitorum, PiToneus tertius. 

The posterior surface (fig. 93) presents at its upper part a prominent ridge, the 
oblique line of the tibia, which extends from the back part of tlie .articular facet for 
the fibula, oblicpiely downwards, to the internal border, !it the junction of its 
upper and middle thirds. It marks the limit for the insertion of the Popliteus 
muscle, and serves for the attachment of the popliteal fascia, and part of the 
Soleus, Flexor longus digitorum, and Tibialis posticus muscles; the triangular 
concave surface, above, and to the inner side of this line, gives attachment to 
the Pojditeus muscle. The middle third of the posterior surface is divided by a 
vertical ridge into two lateral halves; the ridge is well marked at its commence- 
ment at the oblique line, but becomes gradually indistinct ])elow; the inner and 
broadest half gives attachment to the Flexor longus digitorum, the outer and 
narrowest, to pjirt of the Tibialis posticus. The remaining part of the bone is 
covered by the Tibialis posticus. Flexor longus digitorum, and Flexor longus 
pollicis muscles. Immediately below the oblique lino is the medullary foramen, 
which is directed obliquely downwards. 

The Lower Extremity^ much smaller than the upper, is somewhat (piadrilateral 
in form, and prolonged downwards, on its inner side, into a strong process, the 
internal malleolus. The inferior surface of the bone presents a quadrilateral 
smooth surface, for articulation with the astragalus; narrow internally, where 
it becomes continuous with the articular surface of the inner malleolus, broader 
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externally, and traversed from 
before backwards by a slight 
elevation, separating two lateral 
depressions. The anterior sur- 
face is smooth an(b rounded 
above, and covered by the ten- 
dons of the Extensor muscles of 
the toes; its lower margin presents 
a rough transverse depression, for 
the attachment of the anterior 
ligament of the ankle joint. The 
posterior surface presents a 
superficial groove directed 
obliquely downwards and in- 
wards, continuous with a simi- 
lar groove on the posterior ex- 
tremity of the astragalus, it 
serves for the passage of the 
tendon of the Flexor longus 
pollicis. The external surface 
presents a triangular rough de- 
pression, the lower part of which, 
in some bones, is smooth, covered 
with cartilage in the recent state 
and articulates with the fibula, 
the remaining part is rough for 
the attachment of the inferior 
interosseous ligament, which 
connects it with the fibula. 
This surface is bounded by two 
prominent ridges, <*ontinuous 
above with the interosseous 
ridge; they afford attacliinent 
to the anterior and posterior 
tibio-fibular ligaments. The 
internal surface is prolonged 
downwards to form a strong 
pyramidal-shaped process, flat- 
tened from without inwards, the 
inner malleolus; its inner surface 
is convex and subcutaneous. Its 
outer surface^ smooth and slight- 
ly concave, deepens the articular 
surface for the astragalus. Its 
anterior border is rough, for the 
attachment of ligamentous fibres. 
Its posterior border presents a 
broad and deep groove, directed 
obliquely downwards and in- 
wards; it is occasionally double, 
and transmits the tendons of the 
Tibialis posticus and B'lexor 
longus digitorum muscles. Its 
summit is marked by a rough 
depression behind, for the attach- 
ment of the internal lateral liga- 
ment of the ankle joint. 


93. — Bones of the Right Leg. Posterior Surface. 
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Structure. Like that of the other long hones# 

Det^elopment, By three centres (fig. 94)* shaft, and one for each 

extremity. Ossification commences in the centi^ erf the shaft about the same time 

as i)ft. the femur, the fifth week, and 
4^^ually extends towards either ex- 
ireiaky. The centre for the upper 
cpiphy^i appears at birth; it is flat- 
tened in form, and has a thin tongue- 
shaped process in front, which forms 
the tubercle. That for the lower 
epiphysis appears in the second year. 
The lower epiphysis joins the shaft 
at about the twentieth year, and the 
upper one about the twenty-fifth 
year. Two additional centnjs occa- 
sionally exist, one for the tongue- 
shaped process of the upper epiphysis, 
the tubercle, and one for the inner 
malleolus. 

Articulations. With three bones: 
the femur, fibula, and astragalus. 

Attachment of Muscles. To the 
inner tuberosity, the Semi-menibra- 
nosus. To the outer tuberosity, the 
Tibialis anticus and Extensor longus 
digitorum: to the shaft; its internal 
surface, the Sartor ins, Gracilis, and 
S(*mi-iendinosus: to its external sur- 
lace, the Tibialis anticus: to its poste- 
rior surface, the Popliteus, Soleus, Flexor longus digitorum, and Tibialis posticus: 
to the tubercle, the ligamentuiii patclljc. 
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The Fibula. 

The Fibula (fig. 92, 93) is situated at the outer side of the leg. It is the 
smaller of the two bones, and, in ju’oportion to its length, the most slender of all 
the long bones; it is placed nearly parallel with the tibia, its lower extremity 
inclining a little forwards, so as to be on a plane anterior to that of the upper end. 
It presents for examination a shaft and two extremities. 

The Superior Extremity or Heady is of an irregular rounded form, presenting 
above a flattened articular facet, direchHl upwards and inwanls, for articulation 
with a corresponding facet on the (external tuberosity of th(! tibia. On the outer 
side is a thick and rough prominence, continued behind into a pointed eminence, 
the styloid process, which projects upwards from the jmsterior part of the head. 
The promiiumce above mentioned gives attachment to the tendon of the Biceps 
muscle, and to the long external lateral ligament of the knee, the ligament dividing 
this tendon into two parts. The summit of the styloid process gives attachment 
to the short external lateral ligament. The remaining part of the circumference 
of tho head is rough, fijr the attachment, in front, of the anterior superior tibio- 
fibular ligament, and the upper and anterior part of the Teroncus longus; and 
behind, to the i>osterior superior tibio-fibular ligament, and the upper fibres of the 
outer head of the Soleus muscle. 

The Lower Extremity^ called the malleolus extemusy is of a pyramidal form, some- 
what flattened from without inwards, and is longer, and descends lower than the 
internal malleolus# Its external surface is convex, sub-cutaneous, and continuous 
with a triangular (also sub-cutaneous) surface on the outer side of the shaft. The 
internal surface presents in frpnt a smooth triangular facet, broader above than 
below, convex from above downwards, which articulates with a corresponding 
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surface on the outer side of the astragalus. Behind and beneath the articular 
surface is a rough depression, which gives attachment to the posterior fasciculus of 
the external lateral ligament of th6-' ankle. Its anterior border is thick and rough, 
and marked below by a depression for tlie attachment of the anterior fasciculus of 
the external lateral ligament, i^ho^po^terior border is broad and marked by a 
shallow groove, for the passage of Ihioi^ndons of the Peroneus longus and brevis 
muscles. Its summit is roundel^ and gives attachment to the middle fasciculus of 
the external lateral ligament. 

The Shaft presents three surfaces, and three borders. The anterior border com- 
tnences above in front of the head, runs vertically downwards to a littli^fflij^ the 
middle of the bone, and then curving a little outwards, bifurcates below iiito two 
lines, which bound the triangular sub-cutaneous surface immediate^ above the outer 
side of the malleolus externus. It gives attachment to an hiter-muscular septum, 
which si.‘parates the muscles on the anterior surface from those on the external. 

The internal border or interosseous ridge, is situated close to the inner 
side of the preceding, it runs nearly parallel with it in the upper third of its 
extent, but diverg(?s Irom it so as to include a broader space in the lower two- 
thirds. It commences above just beneath the head of the bone (sometimes it is quite 
indistinct for about an inch below the Iiead), and terminates below at the apex of a 
rough triangular siudace immediately above the articular facet of the external mal- 
leolus. It serves for the attachment of the interosseous membrane, and separates 
the extensor muscles in iront, from the flexor muscles behind. The portion of bone 
included between the anterior and interosseous lines, forms the anterior surface. 

The posterior border is sharp and prominent; it commences above at the base of 
the styloid process, and terminates below in the posterior border of the outer mal- 
leolus. It is directed outwards above, backwards in the middle of its course, 
backwards and a little inwards below, and gives attachment to an aponeurosis 
which separates the muscles on the outer from those on the inner surface of the shaft. 
The portion of lame included between this line and the interosseous ridge, forms 
the internal surface. Its upper three-fourths are subdivided into two parts, an 
anterior and a posterior, by a very prominent ridge, the oblique line of the tibia, 
which commences aljove at the inner side of the head, and terminates by being 
continuous with the interosseous ridge at the lower fourth of the bone. It attaches 
an a])on(Mirosis wliich separates the Tibialis posticus from the Sol(*us above, and 
the Flexor longus pollicis below. This ridge sometimes ceases just before 
approaching the interosseous ridge. 

The anterior surface is the interval between the anterior and interosseous lines. 
It is extremely narrow and flat in the upper third of its extent; broader andgroovc^d 
longitudinally in its lower thinl; it serves for the attachment of three muscles, the 
Extensor longus digitorum, IVroneus tertius, and Extensor longus pollicis. 

The external surface, much broader than the preceding, is directed outwards in 
the upper two-thirds of its course, backwards in the lower third, where it is con- 
tinuous with the posterior border of the external malleolus. This surface is com- 
pletely occupied by the Peroneus longus and brevis muscles. 

The internal surface is the interval between the interosseous ridge and the 
posterior border, and occupies nearly two-thirds of die circumference of the bone. 
Its upper three-fourths are divided into an anterior and a posterior portion by a 
very prominent ridge already mentioned, the obliciue line of the fibula. The 
anterior portion is directed inwards, ahd is grooved for the attachnient of the 
Tibialis posticus muscle. The posterior portion is continuous below with the 
rough triangular surface above the articular facet of the outer malleolus; it is 
directed backwards above, backwards and inwiirds at its middle, directly inwards 
below. Its upper fourth is rough, for fjio attachment of the Soleus muscle; its 
lower part presents a triangular rough surface, connected to the tibia by a strong 
interosseous ligament, and between these two points, the entire surface is covered 
by the fibres of origin of the Flexor longus pollicis muscle. At about the middle 
of this surface is the nutritious foramen, which is directed downwards. 
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In order to distinguish the side to which the bone belongs, hold it with the 

95.-PlaiioftheDeyelopmentofthel®'^®^ extremity downwards, and the broad groove 
Fibula. By Three Centres. Peronei tendons backwards, towards the 

holder, the triangular sub-cutaneous surface will 
then be directed to the side to which the bone belongs. 
^ Articulations. With two bones; the tibia and 
' astragalus. 

Development. By three centres (fig. 95); one 
for the shaft, and one for each extremity. Ossi- 
fication commences in the shaft about the sixth 
week of foetal life, a little later than in the tibia, 
and extends gradually towards the extremities. 
At birth both ends are cartilaginous. Ossification 
commences in the lower end in the second year, 
and in the upper one about the fourth year. 
The lower epiphysis, the first in which ossification 
commences, becomes united to the shaft about the 
twentieth year, contrary to the law which appears 
to prevail with regard to the junction of the 
epiphyses with the shaft; the upper one is joined 
about the twenty-fifth year. 

Attachment of Muscles. To the head, the 
Biceps, Soleus, and Peroneus longus: to the shaft, 
its anterior surface, the Extensor longus digito- 
, rum, Peroneus tertiiis, and Extensor longus pol- 
licis: to the internal surface, the Soleus, Tibialis 
posticus, and Flexor longus pollicis; to the exter- 
nal surface, the Peroneus longus and brevis. 

THE FOOT. 

The Foot (fig. 96, 97) is the terminal part of the inferior extremity; it serves to 
support the body in the erect posture, and as an important instrument of locomo- 
tion. It consists of three divisions: the Tarsus, Metatarsus, and Phalanges. 

The Tarsus. 

The bones of the Tarsus are seven in number; viz., the calcaneum, or os calcis, 
astragalus, cuboid, scaphoid, internal, middle, and external, cuneiform bones. 
These bones may be conveniently arranged into two lateral rows. The outer 
row, remarkable for its great solidity and strength, forms the basis of support to 
the foot; it consists of two bones, the os calcis and cuboid. The inner row, which 
contributes chiefly to its elasticity, is formed by the astragalus, scaphoid, and three 
cuneiform bones. 

The Calcaneum. 

The Calcaneum^ or Os Calcis, is the largest bone of the tt^^sus. It is irregu- 
larly cuboidal in form, and situated at the lower and back part of the foot. It 
presents for examination six surfaces; superior, inferior, external, internal, ante- 
rior, and posterior. 

The superior surface is formed behind, of the upper edge of that process of the 
os calcis which projects backwards to form the heel. This process varies in 
length in different individuals; it is convex from side to side, concave from before 
backwards, and corresponds above to a mj,s8 of adipose substance placed in front 
of the tendo Achillis. In the middle of this surface are two (sometimes three) 
articular facets, separated by a broad shallow groove, directed obliquely for- 
wards and outwards, and rough for the attachment of the interosseous ligament 
connecting the astragalus and os calcis. Of those two articular surfaces, the 
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external is the larger, and situated upon the body of the bone; it is of an oblong 
form, broader behind than in front, and convex from before backwards. The 
internal articular surface is supported on a projecting process of bone, called the 
lesser process of the cjiUjaneum (sustentaculum tali); it is of an oblong form, con- 
cave longitudinally, and somctinies subdivided into two, which differ in size and 
shape. More anteriorly is seen the upper surface of the greater process, marked 
by a rough depression for the attachment of numerous ligaments, and the tendon 
of origin of the Extensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, broader behind than in front, 
and convex from side to side ; it is bounded posteriorly by two tuberosities, 
separated by a rough depression; the external, small, prominent, and rounded, 
gives attachment to part of the Abductor minimi digiti; the internal, broader and 
larger, for the support of the heel, gives attachinimt, l>y its prominent inner 
margin, to the Abductor pollicis, and in front to the Flexor brevis digitorum 
muscles, and the depression between the tubercles to the Abductor minimi digiti, 
and plantar fascia. The rough surface in front of these tubercles gives attach- 
ment to the long plantar ligament; and to a prominent tul)erclo nearer the anterior 
part of the bone, as well as to the transverse groove in front, is attached the short 
plantar ligament. 

'riio external surface is subcutaneous, and j)resents n(*ar its centre a tuber- 
cle, for the attachment of the middle fasciculus of the external lateral liga- 
ment. Behind the tubercle is a broad smooth surface, giving attachment, at its 
upper and anterior part, to the external astragalo-calcanean ligament; and in 
front a narrow surface marked by two oblique grooves, separated by an elevated 
ridge; the superior groove transmits the tendon of the Peroneus brevis; the infe- 
rior, the tendon of the Peroneus longus; the intervening ridge gives attachment 
to a prolongation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for the transmission of the plantar vessels and nerves and Flexor 
tendons into the solo of the foot; it affords attachment to part of the Flexor 
accessorius muscle. This surface presents in front an eminence of bone, the 
lesser process, which projects horizontally inwards from the upper and front part 
of this surface. This process is concave above, and supports tlie anterior articu- 
lar surface of the astragalus; below, it is convex, and grooved for the tendon of 
the Flexor longus pollicis. Its free margin is rough, for the attachment of liga- 
ments. 

The anterior surface, of a somewhat triangular form, is smooth, concavo-con- 
vex, and articulates with the cuboid. It is surmounted, on its outer side, by a 
rough prominence, which forms an important guide to the surgeon in the per- 
formance of Chopart’s oi)eration. 

The posterior surface is rough, prominent, convex, and wider below than 
above. Its lower part is rough, for the attachment of the tendo Achillis; its 
upper pai't smooth, coated with cartilage, and corresponds to a bursa which 
separates this tendon from tlie bone. 

Articulations, Witli two bones; the astragalus and cuboid. 

Attachment of Muscles. Part of the Tibialis posticus, the tendo Achillis, Plan- 
taris. Abductor pollicis. Abductor minimi digiti, Flexor brevis digitorum. Flexor 
accessorius, and Extensor brevis digitorum. 

The Cuboid. 

The Cuboid bone is placed on the outer side of the foot, immediately in front 
of the os calcis. It is of a pyramidal shape, its base being directed upwards and 
inwards, its apex downwards and outwards. It may always be known from all 
the other tarsal bones, by the existence of a deep grove on its under surface, for 
the tendon of the Peroneus longus muscle. It presents for examination six sur- 
faces; three articular, and three non-articular: the non-articular surfaces arc the 
superior, inferior, and external. 
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The superior or dorsal surface^ directed upwards and outwards, is rough, for 
the attachment of numerous ligaments. The inferior or plantar surface presents 
in front a deep groove, which runs oblicpiely from without, forwards and inwjirds; 
it lodges the tendon of the Peroneus longiis, and is bounded behind by a promi- 
nent ridge, terminating externally in an eminence, the tuberosity of the cuboid, 
the surface of which presents a convex facet, for articulation with the sesamoid 
bone of the tendon contained in the groove. The ridge and surface of bone 
behind it arc rough, for the attachment of the long and short plantar ligaments. 
The external surface^ the smallest and narrowest of the three, presents a deep 
notch, formed by the commencement of the peroneal groove. 

The articular surfaces arc the posterior, anterior, and internal. The posterior 
is a smooth, triangular, concjivo-convex surface, for articulation with the anterior 
surface of the os calcis. The anterior ^ of smaller size, but also irregularly trian- 
gular, is divided by a vertical ridge into two facets; the inner quadrilateral in 
form, to articulate with the fourth metatarsal bone; the outer larger and more 
triangular, for articulation with the fifth metatarsal. The internal surface is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
small oval facet, for articulation with the external cuneiform bone; and behind 
this (occasionally) a smaller facet, for articulation with the scaphoid; it is rough 
in the rest of its ext(*nt, for the attachment of strong interosseous ligaments. 

To ascertain to wliich foot it belongs, hold the bone so that its under surface, 
marked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder; the small non -articular surface 
marked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

Articulations.^ With four bones : the os calcis, external cuneiform, and the 
fourth jind fifth metatarsal bones, occasionally with tlie scaphoid. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Astkagalus. 

The Astragalus (fig. 96), next to the os calcis, is the largest of the tai*sal bones. 
It is [)laced at the middle and upper part of the tarsus, su[)porting the tibia above, 
articulating with the malleoli on either side, resting below upon the os calcis, and 
joined in front to the scaphoid. This bone may easily be recognised l)y its large 
rounded head, the bro.ad articular facet on its up}K*r convex surface, and by the 
two articular facets separated by a deep groove on its under concave surface. It 
presents six surfaces for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia; it is broader in front than behind, convex from be- 
fore backwards, slightly concave from side to side. In front of the trochlea 
is the upper surface of the neck of the astragalus, rough for the attachment of 
ligaments. The inferior surface presents two articular facets separated by a deep 
groove. The groove runs obliquely forwards Jind outwards, becoming gradually 
broader and deeper in front: it corresponds with a similar groove upon the upper 
surface of the os calcis, and forms, when articulated with that bone, a canal, filled 
up in the recent state by the calcaueo-astragaloid interosseous ligament. Of the 
two articular facets, the posterior is the larger, of an ol)long form, and deeply 
concave from side to side; the anterior, although nearly of equal length, is nar- 
rower, of an elongated oval form, convex from side to side, and often subdivided 
into two by an elevated ridge ; the posterior articulates with the lesser ])rocess of 
the os calcis; the anterior, with the upper surface of the calcaneo-scaphoid ligament. 
The internal surface presents at its upper part a pear-shaped articular facet for the 
inner malleolus, continuous above with the trochlear surface; below the articular sur- 
face is a rough depression, for the attachment of the deep ])ortion of the internal 
lateral ligament. The external surface lUTsents a large triangular facet, concave 
from above downwards, for articuhition with the external malleolus; it is con- 
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tinuouB above with the trochlear surface: in front is a deep rough margin, for the 
attachment of the anterior fasciculus of the external lateral ligament. The 
anterior surface^ convex and rounded, forms the head of the astragalus; it is 
smooth, of an oval form, and directed obliquely inwards and downwards; it is 
continuous below with that part of the anterior facet on the under surface which 
rests upon the calcaneo-scaphoid ligmnent. The head is surrounded by a con- 
stricted portion, the neck of the astragalus. The posterior surface is narrow, and 
traversed by a groove, which runs obliquely downwards and inwards, and trans- 
mits the tendon of the Flexor longus pollicis. 

To ascertain to which foot it belongs, hold the bone with the broad articular 
surface upwards, and the rounded head forwards; the lateral triangular articular 
surface for the external malleolus will then i)oint to the side to which the bone 
belongs. 

Articulations. With four bones; tibia, fibula, os calcis, and scaphoid. 

The Scaphoid. 

The Scaphoid or Navicular bone, so called from its fancied resemblance to a 
boat, is situated at the inner side of the tarsus, between the astragalus behind and 
the three cuneiform bones in front. This bone may be distinguish(*d by its boat- 
like form, being concave behind, convex, and subdivided into three facets in 
front. 

The anterior surface^ of an oblong from, is convex from side to side, and sub- 
divided by two ridges into three facets, for articulation with the three cuneiform 
bones. The posterior surface is oval, concave, broader externally than internally, 
and articulates with the rounded head of the astragalus. The suj)erior surface is 
convex from side to side, and rough for the attachment of ligaments. The 
inferior^ somewhat concave, irregular, and also rough for the attachment of 
ligaments. The internal surface presents a rounded tubercular eminence, the 
tuberosity of the scaphoid, which gives attachment to i)art of the tendon of the 
Tibialis posticus. The external surface is broiwl, rough, and irregular, for the 
attachment of ligamentous fibres, and occasionally presents a small facet for articu- 
lation with the cuboid bone. 

To ascertain to which foot it belongs, hold the bone with the concave articular 
surface backwards, and the broad dorsal surface upwards; the broad external 
surlace will point to the side to which the bone belongs. 

Articulations. With four bones; astragalus and three cuneiform; occasionally 
also with the cuboid. 

Attachment of Muscles. Part of the Tibialis posticus. 

The Cuneiform Bones have reetuved their name from their wedge-liko form. 
They form the most anterior row of the inner division of the tarsus, being placed 
between the scjiphoid behind, the three innermost metatarsal bones in front, and 
the cuboid externally. They are called the firsts second^ and thirdy counting from 
the inner to the outer side of the foot, and from their position, internaly middlcy 
and external. 

The Internal Cuneiform. 

The Internal Cuneiform is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid beliind and the base of the first metatarsal 
in front. It may be distinguished by its large size, .*is compared Avith the othi^r 
two, and from its more irregular wedge-like form. It presents for examination 
six surfaces. 

The internal surface is subcutaneous, and forms part of the inner border of the 
foot; it is broad, quadrilateral, and presents at its anterior inferior angle a smooth 
oval facet, over which the tendon of the Tibialis anticus muscle glides; rough in 
the rest of its extent, for the attachment of ligaments. The external surface is 
concave, presenting, along its superior and posterior borders, a narroAV surface for 
articulation with the middle cuneiform behind, and second metatarsal bone in 
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front; in the rest of ltd extent, It is rough for the attachment of ligaments, and 
prominent belaW) where it forms part of the tuberosity. The anterior surface^ 
reniform in shape, articulates with the metatarsal bone of the great toe. The 
posterior surface is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of the scaphoid. The inferior 
or plantar surface is rough, and presents a prominent tuberosity at its back part 
for the attachment of part of the tendon of the Tibialis posticus. It also gives 
attachment in front of this to part of the tendon of the Tibialis anticus. The 
superior surface is the n^row pointed end of the wedge, which is directed upwards 
and outwards; it is rou^ for the attachment of ligaments. 

To ascertain to which side it belongs, hold the bone so that its superior narrow 
edge looks upwards, and the long articular surface forwards; the external surface 
marked l)y its vertical and horizontal articular hicets will point to the side to 
which it belongs. 

Articulations. With four bones; scaphoid, middle cuneiform, and first and 
second metatarsul bones. 

Attachment of Muscles. The Tibialis anticus and posticus. 

The Middle Cuneifor^t. 

The Middle Cuneiform^ the smallest of the three, is of very regular wedge- 
like form; the broad extremity being placed upwards, the narrow end downwards. 
It is situated between the other two bones of the same name, and corresponds h) 
the scaphoid behind, and the second metatarsal in front. 

The anterior surface^ triangular in form, and narrower than the posterior, articu- 
lates with the base of the second metatarsal bone. The posterior surface^ also 
triangular, articulates with the scaphoid. The internal surface presents an articular 
facet, running along the superior and posterior borders, for articulation with the 
internal cuneiform, and is rough below for the attachment of ligaments. The 
external surface presents posteriorly a smooth fac<?t for articulation with the 
external cuneiform bone. The superior surface forms the base of the wedge; it 
is quadrilateral, broader behind than in front, and rough for the attachment of 
ligaments. The inferior surface, pointed and tubercular, is also rough for liga- 
mentous attachment. 

To ascertain to which foot the bone belongs, hold its superior or dorsal surface 
upwards, the broadest edge being towards the hold(‘r, and the smooth lacet 
(limited to the posterior border) will point to the side to which it belongs. 

Articulations. With four bones; scaphoid, internal and external cuneiform, and 
second metatarsal bone. 


The External Cuneiform. 

The External Cuneiform, intermediate in size between the two preceding, is of 
a very regular wedge-like form, the broad extremity being placed upwards, tlui 
narrow end downwards. It occuf)ies the centre of tho front row of the tarsus 
between the middle cuneiform internally, the cuboid externally, tho scaphoid 
behind, and the third metatarsal in front. It has six surfaces for exfimination. 

The anterior surface triangular in form, articulates with tho third metatarsal bone. 
The posterior surface articulates with tho most external facet of tho scaphoid, and 
^8 rough below for the attachment of ligamentous fibres. Tho internal surface pre- 
sents two articular facets separated by a rough depression; the anterior one, situated 
at the superior angle of the bone, articulates with the outer side of the base of the 
second metatarsal bone; the posterior one skirts tho posterior border, and articu- 
lates with the middle cuneiform ; the rough depression between the two gives 
attachment to an interosseous ligament. The external surface also presents two 
articular facets, separated by a rough non-articular surface; the anterior facet, 
situated at the superior corner of tho bone, is small, and articulates with the inner 
side of the base of the fourth metatarsal; tho posterior, and larger one, articulates 
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with the cuboid; the rough non-articular surface serves for tho attachment of an 
interosseous ligament. The three facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the same 
cartilage; the facets for articulation with the middle cuneiform and scaphoid are 
also continuous, but that for articulation with tho cuboid is usually separate and 
independent. The superior or dorsal surface^ of an oblong form, is rough for tho 
attachment of ligaments. Tho inferior or plantar surface is an obtuso rounded 
margin, and serves for the attachment of part of the tendon of the Tibialis posticus, 
some of the fibres of origin of the Flexor brevis pollicis, and ligaments. 

To ascertain to which side it belongs, hold the bone wilSi the broad dorsal sur- 
face upwards, the prolonged edge backwards; the separate articular facet for the 
cuboid will point to the proper side. 

Articulations, With six bones: the scaphoid, middle cuneiform, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment of Muscles. Part of Tibialis posticus, and Flexor brevis pollicis. 

The Metatahsal Bones. 

The Metatarsal bones are five in number; they are long bones, and subdivided 
into a shaft, and two extremities. 

The Shaft is prismoid in form, tapers gradually from tho tarsal to the phalan- 
geal extremity, and is slightly curved longitudinally, so as to bo concave below, 
slightly convex above. 

The Posterior Extremity^ or Base^ is wedge-shaped, articulating by its terminal 
surface witli the tarsal bones, and by its lateral surfaces with the contiguous bones; 
its dorsal and plantar surfaces being rough, for the attachment of ligaments. 

The Anterior Extremity^ or Heady presents a terminal rounded articular sur- 
face, oblong from above downwards, and extending further backwards below than 
above. Its sides are flattened, and present a (h'pression, surmounted by a tuber- 
cle, for ligamentous attachinent. Its under surface is grooved in the middle line, 
for the passage of the Flexor tendon, and marked on each side by an articular 
eminence continuous with the terminal articular surface. 

Pecttliak Metataksal Bones. 

The First is remarkable for its great size, but is the shortest of all the meta- 
tarsal bones. The shaft is strong, and of well-marked prismoid form. Tho 
posterior extremity presents no lateral tirticular facets; its terminal articular sur- 
face is of large size, of semi-lunar form, and its circumference grooved for tlio 
tarso-metatarsal ligaments; its inferior angle presents a rough oval prominence, 
for the insertion of the tendon of the Peroiieus longus. The head is of large size; 
on its plantar surface are two grooved facets, over which glide sesamoid bones, 
separated by a smooth elevated ridge. 

The Second is the longest and largest of the remaining metatarsjil bones; its 
posterior extremity being prolonged backwards, into the recess formed between 
the three cuneiform bones. Its tarsal extremity is brosid above, narrow and rough 
below. It presents four articular surfaces: one behind, of a triangular form, for 
articulation with the middle cuneiform; one at the upper part of its internal 
lateral surface, for articulation with the internal cuneiform; and two on its 
external lateral surface, a superior and an inferior, separated by a rough depres- 
sion. Each articular surface is divided by a vertical ridge into two parts; the 
anterior segment of each facet articulates with the third metatarsal; the two pos- 
terior (sometimes continuous) with tho external cuneiform. 

The Third articulates behind, by means of a triangular smooth surface, with 
the external cuneiform; on its inner side, by two facets, with the second meta- 
tarsal; and on its outer side, by a single facet, with the third metatarsal. This 
facet is of circular form, and situated at tho upper angle of the base. 
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Tho Fourth is smaller in size than the preceding; its tarsal extremity presents 
a terminal quadrilateral surface, for articulation with the cuboid; a smooth facet 
on the inner side, divided by a ridge into an anterior portion for articulation with 
tho third metatarsal, and a posterior portion for articulation with the external 
cuneiform; on the outer side a single facet, for articulation with the fifth metatarsal. 

The Fifth is recognised by the tubercular eminence on the outer side of its 
base; it articulates l>ehind, by a triangular surface cut obliquely from ’without 
inwards, with the cuboid, and internally with the fourth metatarsal. 

Articulations, Eacl^ono articulates with tho tarsal bones by one extremity, 
and by the other with*e first row of phalanges. The number of tarsal bones 
with which each metatarsal articulates, is one for the first, three for the second, 
one for the third, two for the fourth, and one for the fifth. 

Attachment of Muscles, To tho first metatarsal bone, three: part of the Tibialis 
anticus, Peroneus longus, and First dorsal interosseous. To tho second, three: 
the Adductor pollicis, and First and Second dorsal interosseous. To the third, 
femr: the Adductor pollicis. Second and Third dorsal interosseous, and First 
plantar. To the fourth, four: the Adductor pollicis, Third and Fourth dorsal, 
and Second plantar interosseous. To the fifth, five: the Peroneus brevis, Pero- 
neus tertius, Flexor brevis minimi digiti, Fourth dorsal, and Third plantar inter- 
osseous. 


Phalanges. 

The Phalanges of tho foot, both in number and general arrangement, resemble 
those in the hand; there being two in tho great toe, and three in each of the 
other toes. . 

Tho phalanges of the first row resemble closely those of the hand. Tho shaft 
is compressed from side to side, convex above, concave l)elow. Tho posterior 
extremity is concave ; and tho anterior extremity presents a trochlear-articular 
surface, for articulation with the second phalanges. 

The phalanges of the second row are remarkably small and short, but rather 
broader than those of the first row. 

Tho ungual phalanges in form resemble those of the fingers; but they are 
smaller, flattened from above downwards, presenting a broad base for articulation 
w-ith the second row, and an expanded extremity for tlio support of the nail and 
end of the toe. 

Articulations. Tho first row with the metatarsal bones, and second phalanges; 
the second of the great toe with the first phalanx, and of tlio other toes with tho 
first and third phalanges; the third with the second row. 

Attachment of Muscles. To the first phalanges, great toe: innermost tendon of 
Extensor brevis digitorum. Abductor pollicis. Adductor pollicis. Flexor brevis 
pollicis, Transversus pedis. Second toe: First and Second dorsal interosseie. 
Third toe: Third dorsal and First plantar interosseas. Fourth toe: Fourth dor- 
sal and Second plantar interosseae. Fifth toe: Flexor brevis minimi digiti. 
Abductor minimi digiti, and Third plantar interosseous. — Second phalanges, 
great toe : Extensor longus pollicis, Flexor longus pollicis. Other toes : Flexor 
brevis digitorum, one slip from the Extensor brevis digitorum and Extensor longus 
digitorum. — Third phalanges; two slips from tho common tendon of tho Extensor 
longus and Extensor brevis digitorum, and the Flexor longus digitorum. 

Development op the Foot. (Fig. 98.) 

The Tarsal bones are each developed by a single oentre, excepting the os calcis, 
which has an epiphysis for its posterior extremity. The centres make their 
appearance in the following order: in tho os calcis, at the sixth month of foetal 
life ; in the astragalus, about the seventh month ; in the cuboid, at the ninth 
month; external cuneiform, during the first year; internal cuneiform, in the third 
year; middle cuneiform, in the fourth year. Tho epiphysis for the posterior 
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tuberosity of thd os calcis appears at the tenth year, and unites with the rest of 
the bone soon after puberty. 

The Metatarsal bones are each developed by two centres: one for the shaft, 
and one for the digital extremity in the four outer metatarsal; one for the shaft, 
and one for the base in the metatarsal bon of tlie great toe. Ossification 


98. — Plan of the Development of the Foot. 
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commences in the centre of the shaft about the seventh week, and extends towards 
either extremity, and in the digital epiphyses about the third year; they become 
joined between the eighteenth and twentieth years. 

The Phalanges are developed by two centres for each bone: one for the shaft, 
and one for the metatarsal extremity. 

Sesamoid Bones. 

These are small rounded masses, cartilaginous in early life, osseous in the 
adult, which are developed in those tendons which exert a certain amount of 
pressure upon the parts over which they glide. It is said that they are more 
commonly found in the male than in the female, and in persons of an active mus- 
cular habit than in those that arc weak and debilitated. They are invested 
throughout their whole surface by the fibrous tissue of the tendon in which they 
ore found, excepting upon that side which lies in contact with the part over which 
they play, where they present a free articular facet. They may bo divided into 
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two kinds: those which glide over the articular surfaces of joints; those which 
play over the cartilaginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints are, in the lower extremity, the patella (already 
described), which is developed in the tendon of the Quadriceps extensor. Two 
small sesamoid bones are found opposite the metatarso-phalongeal joint of the 
great toe in each foot, in the tendons of the Flexor brevis polHcis, and occasionally 
one in the metatarso-phalongeal joints of the second toe, the little toe, and, still 
more rarely, in the third and fourth toes. 

In the upper extremity, there are two on the palmar surface, opposite the meta- 
carpo-phalangeal joint in the thumb, developed in the tendons of the Flexor brevis 
pollicis. Occasionally one or two opposite the metacarpo-phalangeal articulations 
of the fore and little dngers, and, still more rarely, one opposite the same joints of 
the third and fourth fingers. 

Those found in tendons which glide over certain bones ocenpy the following 
situations. On(|^in the tendon of the Peronous longns, where it glides through the 
groove in the cuboid bone. One appears lute in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform bone. One in the 
tendon of the Tibialis posticus, opposite the inner side of the astragalus. One in 
the outer head of the (rastroenemius, behind the outer condyle of the femur; and 
one in the Psoas and Iliacus, where they glide over the body of the pubes. Occa- 
sionally in tho tendon of the Biceps, opposite the tuberosity of the radius; in the 
tendon of the Gluteus maximus, ns it passes over the great trochanter; and in the 
tendons which wind around tho inner and outer malleoli. 



The Articulations. 

T he various bonos of which the Skeleton consists are connected together at 
different parts of their surfaces, and such connection is designated by the 
name of Joint or Articulation. If the joint is immoveable^ as between the cranial 
bones, their adjacent margins are applied in almost close contact, a thin layer of 
fibrous membrane only being interposed; but in the moveable joints, the bones 
forming the articulation are generally expanded for greater convenience of mutual 
connexion, covered by an cLaslic structure, called cartilage^ held together by strong 
bands, or capsules, of fibrous tissue, called ligament^ sind lined throughout by a 
membrane, the synovial membrane, which secretes a fiuid whi(^ lubricates the 
various parts of which the joint is formed, so that the structures which enter 
into the formation of a joint are bone, cartilage, fibro-cartilage, ligament, and 
synovial inernbrane. 

Bone constitutes the fundamental element of all the joints. In the long bones 
the extremities are the parts which form the articulations; they are generally some- 
what enlarged and expanded, consisting of loose spongy cancellous tissue, with a 
thin coating of compact substance, whicli forms their articular surface, and is 
called the articular lamella. In the flat bonos, the articulations usually take 
place lit the edges; and in the short bones, by various parts of their surface. 

Cartilage is a firm, opaque, blueish-white substance, higlily elastic, extremely 
flexible, and possessed of considerable cohesive power. That form of cartilage 
whicli enters into the formation of the joints is called articular cartilage; it forms 
a thin incrustation upon the articular extremities, or surfaces, of bones, and is 
admirably adapted, by its elastic pro])erty, to break the force of concussions, and 
afford perfect ease .and freedom of movement between the bones. Where it covers 
the rounded ends of bones, as the extremities of tluj femur .and humerus, it is thick 
at the centre, and becomes gradually thinner towards the circumference: an oppo- 
site .arrangement exists where it lines the corresponding cavities. On the articular 
surfaces of the short bones, as the carpus and tarsus, the cartilage is disposed in a 
layer of uniform thickness througliout. The attached surface of articular cartilage 
is closely adapted to the articular Lamella; the free surface is smooth, polished, 
and covered in tlie fcctus by an extremely thin prolongation of synovial membrane, 
which, however, at a later period of life, cannot be demonstrated. Articular car- 
tilage ill the adult docs not contain blood-vessels; its nutrition being derived from 
the vessels of the synovial membrane which skirt the circumference of the carti- 
lage, and from those of the adjacent bone, which are, however, separated from direct 
contact with the cartilage by means of the articular Lamella. Mr. Toynbee has 
shown, that the minute vessels as they approach the articular Lamella dilate, and 
forming arches, return into the cancellous tissue of the bone. The vessels of the 
synovial membrane advance forwards with it upon the circumference of the carti- 
lage for a very sliort distance, and then return in Idops; they are only found on the 
parts not subjected to pressure. In the foetus, and also in certain diseased condi- 
tions of the joints, the vessels advance for some distance upon the cartilage. Lym- 
phatic vessels and nerves have not, as yet, been traced in its substance. 

Fibro-cartilage is also employed in the construction of the joints, contributing 
to their strength and elasticity. This consists of a mixture of white fibrous and 
cartilaginous tissues in variofis proportions; it is to the first of these two consti- 
tuents that its strength and toughness is chiefly owing and to the latter Its elas- 
ticity. The fibre-cartilages admit of arrangement into four groups, inter-articular, 
inter-osseous, circumferential, and stratiform. 

The Inter-articular fibro-cartilages {menisci) are flattened fibro-cartilaginous 
plates, of a round, oval, or sickle-like form, interposed between the articular sur- 
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faces of certain joints. They are free on both surfaces, thinner toward their 
centre than at their circumference, and held in position by their extremities being 
connected to the surrounding ligaments. The synovial membrane of tlie joint is 
prolonged over them a short distance from their attached margin. They are found 
in the temporo-maxillary, stemp-clavicular, acromio-clavicular, wrist and knee 
joints. 

The Inter-osseous Jibro-cartilages are interposed between the bony surfaces of 
those joints which admit of only slight mobility, as between the bodies of the 
vertebra} and the symphysis of the pubes; they exist in the form of discs, inti- 
mately adherent to the opposed surfaces, being composed of concentric rings of 
fibrous tissue, with cartilaginous laminae interposed, the former tissue predomi- 
nating towards the circumference, the latter towards the centre. 

The Circumferential fibro^cartilages consist of a rim of fibro-cartilage, which 
surrounds the margins of some of the articular cavities, as the cotyloid cavity of 
the hip, and th^lenoid cavity of tlio shoulder; they serve to deepen the articular 
surface and proIKt the edges of the bone. 

The Stratiform fihro-cartilages are those which form a thin layer in the osseous 
grooves, through which the tendons of certain muscles glide. 

Ligaments are found in nearly all the moveable articulations; they consist of 
bands of various forms, serving to connect together the articular extremities of 
bones, and composed mainly of bundles of white fibrous tissue, placed parallel with, 
or closely interlaced with, one another, and presenting a white, shining, silvery 
aspect. Ligament is plitint and flexible, so as to allow of the most perfect freedom 
of movement, but strong, tough, and inextensile, so as not readily to yield under the 
most severely applied force; it is, conscfiuently, admirably adapted to serve as the 
connecting medium between the bones. There are some ligaments which consist 
entirely of yellow elastic tissue, as the ligamenta subfiava, which connect together 
the adjacent arches of the vertebra}. 

Synovial Membrane is a thin, delicate membrane, which invests the arti- 
cular extremities of the bones, and is then reflected on the inner surface of the 
various ligaments which connect the articulating surfaces. It resembles the serous 
membrane in being a shut sac, but differs in the nature of its secretion, which is 
thick, viscid, and glairy, like the white of egg; and hence termed synovia. The 
synovial membranes found in the body admit of subdivision into three kinds, 
articular, bursal, and vaginal. 

The Articular Synovial Membranes are found in all the freely moveable 
(diarthrodial) joints. In the foetus, this membrane may be traced over the entire 
surface of the cartilages; but in the adult it is wanting, excepting at their circum- 
ference, upon which it encroaches for a short distance: it then invests the inner 
surface of the capsular or other ligaments enclosing the joint, and is reflected over 
the surface of any tendons jiassing tlirougli its cavity, as the tendon of the Popli- 
teus in the knee, and the tendon of the Biceps in the shoulder. In some joints, 
the synovial membrane is thrown into numerous folds, which project forward into 
the cavity. These folds consist of a reduplication of the synovial membrane, some 
of them containing fat, and, more rarely, isolated cartilage-cells; the free borders 
of the longer processes being subdivided into vascular fringe-like processes, the 
vessels of which have a convoluted arrangement. They are especially distinct in 
the knee, where they are known as the mucous and alar ligaments, and were 
described by Clopton Havers as mucilaginous glands^ and as the source of the 
synovial secretion, a view lately revived by Mr. Rainey, who finds them in the 
bursal *aod vaginal, as well as in the articular synovial membranes. 

The Bursal Synovial Membranes {Bursce mucosa) are found interposed be- 
tween surfaces which move upon each other, producing friction, as in the gliding 
of a tendon, or of the integument over projecting bony surfaces. They are small 
shut sacs, connected by areolar tissue with the adjacent parts, and secreting, a 
fluid in their interior analogous to synovia. The bursas admit of a subdivision 
into two kinds, subcutaneous and deep-seated. The subcutaneous are found in 
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various situtttions, as between the integument and front of the patella, over the 
olecranon, the malleoli, and other prominent parts. The deep seated are more 
numerous, and usually found interposed between muscles or their tendons as they 
play over projecting bony surfaces, as between the Glutei muscles and surface of 
the great trochanter. Where one of these exists in the neighbourhood of a joint, 
it usually communicates with the cavity of the synovial membrane, as is generally the 
case with the bursa between the tendon of the Psoas and lliacus, and the capsular 
ligament of the hip, or the one interposed between the under surface of the Sub- 
Bcapularis and the neck of the scapula. 

The Vaginal Synovial Membranes (synovial sheaths) servo to facilitate the 
gliding of tendons in the osseo-fibrous canals through which they pass. The 
membrane is here arranged in the form of a sheath, one layer of which adheres to 
the wall of the canal, and the other is reflected upon the outer surface of the con- 
tained tendon; the space between the two free surfaces of the membrane, being 
partially fllied with synovia. These sheaths are chiefly found, surrounding the 
tendons of the Flexor and Extensor muscles of the fingers and toes, as they pass 
through the osseo-fibrous canals in the hand or foot. 

Synovia is a transparent, yellowish- white, or slightly reddish fluid, viscid like 
the white of egg, having an alkaline reaction, and slightly saline taste. It con- 
sists, according to Frericlis, in the ox, of 94*85 water, 0*56 mucus and epithelium, 
0*07 fat, 3*5 1 albumen and extractive matter, and 0*99 salts. 

The Articulations are divided into three classes: Synarthrosis^ or immoveable; 
Amphiarthrosis^ or mixed; and Diarthrosis^ or moveable. 

I. Synarthrosis. Immoveable Articulations. 

Synarthrosis (aw, with, apOpoVj a joint), or Immoveable Joints^ include all those 
articulations in which the surfaces of the bones are in almost direct contact, not se- 
parated by an intervening synovial cavity, and immoveably connected with each 
other, as between the bones of the cranium and face, excepting the lower jaw. 
The varieties of synarthrosis arc three in number: Sutura, Schindylesis, Gomphosis. 

Sutura (a seam). Where the articulating surfaces are connected by a series 
of processes and indentations interlocked together, it is termed sutura vera; of 
which there are three varieties: sutura dentata, serrata, and limbosa. The sur- 
faces of the bones are not in direct contact, being separated by a layer of mem- 
brane continuous externally with the pericranium, internally with the dura mater. 
The sutura dentata {dens, a tooth) is so called from the tooth-like form of the 
projecting articular processes, as in the suture between the parietal bones. In 
the sutura serrata (serra, a saw), the edges of the two bones forming the arti- 
culation are serrated like the teeth of a fine saw, as between the two portions of 
the frontal bone. In the sutura limbosa {limbus, a selvage), besides the den- 
tated processes, there is a certain degree of bevelling of the articular surfaces, sc 
that the bones overlap , one another, as in the suture between the parietal and 
occipital bones. Where the articulation is formed by roughened surfaces placed 
in apposition with one another, it is termed the false suture, sutura notha, of 
which there are two kinds: the sutura squamosa {squama, a scale), formed by 
the overlapping of two contiguous bones by broad bevelled margins, as in the 
temporo-parietal suture; and the sutura harmonia {dpeiv, to adapt), where there 
is simple apposition of two contiguous rough bony surfaces, as in the artieulation 
between the two superior maxillary bones, or of the palate processes of the palate 
bones with each other. The sutures present a great tendency to obliteration as 
age advances, the intervening fibrous-tissue becoming ossified. The frontal suture 
seldom exists after puberty; and it rarely happens that all the others are distinct 
in a skull beyond the age of fifty. 

Schindylesis (o^evSvXiyore?, a fissure) is that form of articulation in which a 
thin plate of bone is received into a cleft or fissure formed by the separation of 
two laminm of another, as in the articulation of the rostrum of the sphenoid, 
and descending plate of the ethmoid with the vomer, or in the reception of the 
latter in the fissure between the superior maxillary and palate bones. 
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Gomphosis a nail) is an articulation formed by the insertion of a 

conical process into a socket, as a nail is driven into a board; and is illustrated in 
the articulation of the teeth in the alveoli of the maxillary bones. 

2. Amphiarthkosis. Mixed Articulations. 

Amphiarthrosis ‘on all sides/ apOpov a ‘joint’), or Mixed Articulation^ 
In this form of articulation, the contiguous osseous surfaces are connected together 
by broad flattened discs of fibro-cartilage, which adhere to the ends*of both bones, 
as in the articulation between the bodies of the vertebrsc, and first two pieces of 
the sternum; or the articulating surfaces are covered with fibro-cartilage, lined by 
a partial synovial membrane, and connected together by external ligaments, as in 
the sacro-iliac and pubic symphyses; both these forms being capable of limited 
motion in every direction. The former resemble the synarthrodial joints in the 
continuity of their surfaces, and absence of synovial sac; the latter, the diarthro- 
dial. These joints occasionally become obliterated in old age; this is frc«iuently 
the case in the inter-pubic articulation, and occasionally in the intervertebral and 
sacro-iliac. 


3, Dlvrtiirosis. Moveable Articulations. 

Diarthrosis (Bia ‘through,’ apOpov ‘a joint’). This form of articulation 
includes the greater number of the joints in the body, mobility being their dis- 
tinguishing character. They are formed by the approximation of two contiguous 
bony surfaces, covered with cartilage, connected by ligaments, and having a syno- 
vial sac interposed. The varieties of joints in this class, have been determined 
by the kind of motion permitted in each; they are four in number: Arthrodia, 
Enarthrosis, Ginglymus, Diarthrosis Rotutorius. 

Arthrodia is that form of joint which admits of a gliding movement; it is 
formed by the approximation of plane surfaces, or one slightly concave, the other 
slightly convex; the amount of motion between them being limited by the liga- 
ments, or osseous processes, surrounding the articulation; as in tho articular pro- 
cesses of the vertebra?, temfioro-maxillary, sterno and acroniio-clavicular, inferior 
radio-ulnar, carpal, carpo-metacarpal, superior tibio-fibular, tarsal, and tarso-meta- 
tarsal articulations. 

Enarthrosis is that form of joint which is capable of motion in all directions. 
It is formed by the reception of a globular head into a deep cup-like cavity (hence 
the name ‘ball and socket’), the parts being kept in apposition by a capsular 
ligament strengthened by accessory ligamentous bands, and the contiguous carti- 
laginous surfaces having a synovial sac interposed. Examples of this form of 
articulation are found in the hip and shoulder-joints. 

Ginglymus^ Hinge-joint {ytrf{Kvpo% a hinge). In this form of joint, tho 
articular surfaces are moulded to each other in such a manner, as to permit 
motion only in one direction, forwards and backwards, the extent of motion at tho 
same time being considerable. The articular surfaces are connected together by 
strong lateral ligaments, which form their chief bond of union. Tho most 
perfect forms of ginglymi are tho elbow and ankle; the knee is less perfect, as it 
allows a slight degree of rotation in certain positions of the limb: there are also 
the metatarso-phalangeal and phalangeal joints in the lower extremity, metacarpo- 
phalangeal and phalangeal joints in the upper extremity. 

Diarthrosis rotatorius (Lateral Ginglymus). Where the mobility is limited to rota- 
tion, the joint is formed by a pivot-like process turning within a ring, or the ring 
on the^pivot, the ring being formed partly of bone, partly of ligament. In the ar- 
ticulation of the odontoid process of the axis with the atlas, tho ring is formed in 
front by the anterior arch of tho atlas; behind, by the transverse ligament; here the 
ring rotates around the odontoid process. In the superior radio-ulnar articulation, 
the ring is formed partly by the lesser sigmoid cavity of the ulna; in the rest of its 
extent, by the orbicular ligament; here, the neck of the radius rotates within the 
ring. 
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Subjoined, in a tabular form, are the names, distinctive characters, and examples 
of the different kinds of articulations. 

Dentatay having 
tootli-like processes. 

Inter-parietal su- 
ture. 

Serratay having 
serrated edges, like 
the teeth of a* saw. 

Inter-frontal su- 
ture. 

Limhosay having 
l)evelled margins, 
and dentated pro- 
cesses. 

Occipito - parietal 
suture. 


Synnrthrosisy or 
immoveable joint. 
Surfaces separated 
by fibrous membrane, 
no intervening syno- 
vial cavity, and iin- ^ 
nioveably connected 
with each other. 

Example: bones of 
cranium and face 
(except lower jaw). 


Sutura. Arti- 
culation by pro- 
cesses and indent- 
ations interlocked 
together. 


Sutura vera 
(true) articulate 
by indented "bor- 
ders. 


Sutura notha 
articulate ^ 
( by rough surfaces. 


Squamosay^ovmQ^ 
by thin bevelled mar- 
gin s overlapping 
each other. 

Temporo - parietal 
suture. 

Harmonia^ formed 
by the apposition of 
contiguous rough 
surfaces. 

Inter-maxillary su- 
. ture. 


Schindylesis, Articulation formed by the reception of a 
thin plate of bone into a fissure of another. 

Rostrum of sphenoid with vomer. 

Gornphosis. An articulation formed by the insertion of a 
conical process into a socket. 

Tooth in socket. 


Amphiarthrosis, \ 
Mixed Articulation. { 


I. Surfaces connected by fibro- cartilage, not separated by 
synovial membrane, and having limited motion. Bodies of 
1 vertebne. 

I 2. Surfaces connected by fibro-cartilage, lined by a partial 
[synovial membrane. Sacro-iliac and pubic symphyses. 


DiarthrosiSy 
Moveable Joint. 


Arthrodia, Gliding joint; articulation by plane surfaces, 
which glide upon each other. As in sterno and acromio- 
clavicular articulations. 

Enarthrosis, Ball and socket joint; capable of motion in 
all directions. Articulation by a globular head received into 
a cup-like cavity. As in hip and shoulder joints. 
i Ginglymus, Hinge joint; motion limited to one direction, 
forwards and backwards. Articular surfaces fitted together 
so as to permit of movement in one plane. As in the elbow, 
ankle, and knee. 

Diarthrosis rotatofius. Articulation by a pivot process 
turning within a ring, or ring around a pivot. As in supe- 
. rior rodiofulnar articulation, and atlo-axoid joint. 
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The Kinds op Movement admitted in Joints. 

The movements admissible in joints may bo divided into four kinds, gliding, 
angular movement, circumduction, and rotation. 

Gliding movement is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. This kind of movement is common to all 
moveable joints; but in some, as in the articulations of the carpus and tarsus, 
is the only motion permitted. This motion is not confined to plang surfaces, but 
may exist between any two contiguous surfaces, of whatever form, limited by tho 
ligaments which enclose tlie articulation. 

Angular movement occurs only between the long bones, and may take place in four 
directions, forwards or backwards, constituting fiexion and extension, or inwards 
and outwards, which constitutes abduction and adduction. Flexion and extension 
is confined to the strictly ginglymoid or hinge joints. Abduction and adduction, 
combined with fiexion and extension, are met with only in tho most moveable 
joints; as in the hip, shoulder, and thumb, and partially in tho wrist and ankle. 

Circumduction is that limited degree of motion which takes place between tho 
head of a bone and its articular cavity, whilst tho extremity and sides of a limb 
are made to circumscribe a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex to the articular cavity; and is best seen 
in the shoulder and hip joints. 

Rotation is the movement of a bone upon its own axis, the bone retaining tho 
same relative situation with respect to the adjacent parts; as in tho articulation 
between the atlas and axis, ‘where the odontoid process starves as a pivot around 
which the atlas turns; or in the rotation of tho radius against tho humerus, and 
also in tho hip and shoulder. 

Tho articulations may bo arranged into those of tho trunk, those of tho upper 
extremity, and tliose of the lower extremity. 

ARTICULATIONS OF THE TRUNK. 

These may be divided into the following groups viz.: — 
f . Of the vertebral column. 7. Of the cartilages of the ribs with the 

2. Of the atlas with the axis. sternum, and with each other. 

3. Of the atlas with the occipital bone. 8. Of tho sternum. 

4. Of the axis with the occipital bone. g. Of the vertebral column with tho 

5. Of the lower jaw. pelvis. 

6. Of the ribs with the vertebras. lO. Of the Pelvis. 

i. Articulations of the Veuteural Column. 

The different segments of the vertebral column are connected together by ligaments, 
which admit of the same arrangement as the vertcbra3 themselves. They may be 
divided into five sets. i. Those connecting the bodies the vertebras. 2. Those 
connecting the lamince, 3. Those connecting the articular processes, 4. The liga- 
ments connecting the spinous processes, 5. Those of the transverse processes. 

The articulation of the bodies of the vertebrae with each other, form a scries of 
amphiarthrodial joints; whilst those between the articular processes form a series 
of arthrodial joints. 

I. The Ligaments of the Bodies are 

Anterior Common Ligament. Posterior Common Ligament, 

intervertebral Substance* 

The Anterior Common Ligament (fig. 107) is a broad and strong band of ligamen- 
tous fibres, which extends along the front surface of the bodies of tho vertebras, from 
the axis to the sacrum. It is broader below than above, and thicker in the dorsal 
than in the cervical or lumbar regions. It is attached, above, to the body of the 
axis by a pointed process, which is connected with the tendon of origin of the 
Longus colli muscle; and, as it descends, is /somewhat broader opposite tho centre 
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of the body of each vertebra^ than opposite the intervertebral substance. It con- 
sists of dense longitudinal fibres, which ore intimately adherent to the interverte- 
bral substance and prominent margins of the vertebras; but less closely with the 
centre of the bodies. In this situation the fibres are exceedingly thick, and serve 
to fill up the concavities on their front surface, and to make the anterior surface 
of the spine more even. This ligament is composed of several layers of fibres, which 
vary in their length, but arc closely interlaced with each other. The most super- 

m 

99. — Y ertical Section of two Vertebrae and their Ligaments, 
from the Lumbar Begion. 

ANTERIOR OOSTERIOR 

COMMON COMMON 



ficial or longest fibres extend between four or five vertel)ra3. A second subja- 
cent set extend between two or three vertebras; wliilst a third set, the shortest 
and deepest, extend from one vertebra to the next. At the sides of the bodies, 
this ligament consists of a few short fibres, wliich pass from one vertebra to the 
next, separated from the median portion by large oval apertures, for the passage 
of vessels. 

The Posterior Common TAgament is situated within the spinal canal, and 
extends along the posterior surface of the bodies of the vertebrse, from the body 
of the axis above, where it is continuous witli the occipito-axoid ligament, to the 
sacrum below. It is broader at the upper than at the lower pai’t of the spine, 
and thicker in the dorsal than in the cervicail or lumbar regions. In the situation 
of the intervertebral substance and contiguous margins of the vertebrae, wheac 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations with intervening concave margins; but it is narrow and thick over the 
centre of the bodies, from which it is separated by the vente basis vertebree. This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com- 
pact than the anterior ligament, and composed of a superficial layer occupying the 
interval between three or four vertebne, and of a deeper layer, which extends 
between one vertebra and the next adjacent to it. It is separated from the dura 
mater of the spinal cord by some loose filamentous tissue, very liable to serous 
infiltration. 

The Intervertebral Substance (fig. 99) is a lenticular disc of fibro-cartilage, in- 
terposed between the adjacent surfaces of the bodies of the vertebne, from the axis 
to the base of the sacrum. These discs vary in shape, size, and thickness, in 
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different parts of the spine. In shape they accurately correspond with the surfaces 
of the bodies between which they are placed, being oval in the cervical and lumbar 
regions, circular in the dorsal. Their size is greatest in the lumbar region. In 
thickness they vary not only in the different regionh of the spine, but in different 
parts of the same region; thus, they are uniformly thick in the lumbar region; 
thickest in front in the cervical and lumbar regions which are convex forwards, 
and behind, to a slight extent, in the dorsal region. They thus contribute, in a 
great measure, to the curvatures of the spine in the neck and loinh; whilst the 
concavity of the dorsal region is chiefly due to the shape of the bodies of the 
vertebrsB. The intervertebral discs form about one-fourth of the spinal column, 
exclusive of the first two vertebrae; they are not equally distributed, however, 
between the various bones; the dorsal portion of the spine having, in proportion 
to, its length, a much smaller quantity than in the cervical and lumbar regions, 
which necessarily gives to the latter parts greater pliancy and freedom of move- 
ment. The intervertebral discs ore adherent, by their surfaces, to the adjacent 
parts of the bodies of the vertebrae; and by their circumference are closely con- 
nected in front to the anterior, and behind to the posterior common ligament; 
whilst in the dorsal region they are connected laterally to the heads of those ribs 
which articulate with two vertebrae, by means of the inter-articular ligament; 
they consequently form part of the articular cavities in which the heads of these 
bones are received. 

The intervertebral substance is composed, at its circumference, of laminan of 
fibrous tissue and fibro-cartilage ; and at its centre of a soft, elastic, pulpy matter. 
The laminae are arranged concentrically one within the other, with their edges 
turned towards the corresponding surfaces of the vertebrae, and consist of alternate 
plates of fibrous tissue and fil)ro-cartihige. These plates are not quite vertical in 
their direction, those near the circumference being curved outwards and closely 
approximated; whilst those nearest the centre curve in the opposite direction, and 
are somewhat more widely separated. The fibres of wliicii each plate is com- 
posed, are directed, for the most part, obliquely from above downwards; the fibres 
of an adjacent plate have an exactly opposite arrangement, varying in their direc- 
tion in every layer; whilst in some few they are horizontal. This laminar 
arrangement belongs to about the outer half of each disc, the central part being 
occupied by a soft, JJulpy, highly elastic substance, of a yellowish colour, which 
rises up considerably above the surrounding level, when the disc is divided hori- 
zontally. This substance presents no concentric arrangement, and consists of 
white fibrous tissue, having interspersed cells of variable shape and size. The 
pulpy matter is separated from immediate contact with the vertebrm, by the 
interposition of thin plates of cartilage. 

2. Ligaments connecting the Laminae. 

Ligamenta Subflava. 

The Ligamenta Suhfiava are interposed between the laminas of the vertebrm, 
from the axis to the sacrum. They are most distinct when seen from the inner 
surface of the spine; when viewed from the outer surface, they appear short, 
being overlapped by the laminsc. Each ligament consists of two lateral portions, 
which commence on each side at the root of either articular process, and pass 
backwards to the point where the laminas converge to form the spinous process, 
where their margins are thickest, and separated by a slight interval, filled up 
with areolar tissue. These ligaments consist of yellow elastic tissue, the fibres of 
which, almost perpendicular in direction, are attached to the anterior surface of 
the margin of the lamina above, and to the posterior surface, as well as to the 
margin of the lamina below. In the cervical region, they are thin in texture, 
but very broad and long; they become thicker in the dorsal region; and in the 
lumbar acquire veiy considerable thickness. Their highly elastic property serves 
to preserve the upright posture, and to counteract the efforts of the Flexor muscles 
of the spine. These ligaments do not exist between the occiput and atlas, or 
between the atlas and axis. 
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3. LtaAUfENTS CONNECTING THE ArTICULAB PROCESSES. 

Capsular. Synovial Membranes. 

The Capsular Ligaments are thin and loose bags of ligamentous fibre attached 
to the contiguous margins of the articulating processes of each vertebra, through 
the greater part of their circumference, and completed internally by the liga- 
menta subilava. They are longer and more loose in the cervical than in the dorsal 
or lumbar regions. The capsular ligaments are lined on their inner surface by a 
delicate synovial membrane. 

4. Ligaments connecting the Spinous Processes. 

• Inter-spinous. Supra-spinous. 

The Inter-spinous Ligaments^ thin and membranous, are interposed between the 
spinous prqKCCsses in the dorsal and lumbar regions. Each ligament extends from 
the root to near the summit of each spinous process, and connects together their 
adjacent margins. They are narrow and elongated in the dorsal region, broader, 
quadrilateral in form, and thicker in the lumbar region. 

The Supra-spinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to the spine of the 
sacrum. It is thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighbouring aponeuroses. The 
most superficial fibres of this ligament connect three or four vertebrae; those deeper 
seated pass between two or three vertebrie; whilst the deepest connect the con- 
tiguous extremities of neighbouring vertebrm. 

5. Ligaments connecting the Transverse Processes. 

Inter-transverse. 

The Inter-transverse Ligaments consist of a few thin scattered fibres, interposed 
between the transverse processes. They are generally wanting in the cervical 
region; in the dorsal, they are rounded cords; in the lumbar region, thin and 
membranous. 

The two upper vertebrae, the Atlas and Axis, are connected together by liga- 
ments distinct from those by which the rest are united. 

2. Articulation op the Atlas with the Axis. 

The articulation of the anterior arch of the atlas with the odontoid process 
forms a lateral ginglymoid joint, whilst that between the articulating processes of the 
two bones forms a double arthrodia. The ligaments of this articulation are the 

Two Anterior Atlo-Axoid. Transverse. 

Posterior Atlo-Axoid. Two Capsular. 

Four Synovial Membranes. 

Of the Two Anterior Atlo-Axoid Ligaments (fig. lOO), the most superficial is 
a rounded cord, situated in the middle line, attached, above, to the tubercle on the 
anterior arch of the atlas; below, to the base of the odontoid process and body of 
the axis. The deeper ligament is a membranous layer, attached, above, to the 
lower border of the anterior arch of the atlas; below, to the base of the odontoid 
process and body of the axis. These ligaments are in relation, in front, with the 
Recti antici miyores. 

The Posterior Atlo-Axoid Ligament (fig. 1 01) is a broad and thin membranous 
layer, attached, above, to the lower border of the posterior arch of the atlas; 
below, to the upper edge of the laminm of the axis. This ligament supplies the 
place of the ligamenta sufaflava, and is in relation, behind, with the Inferior oblique 
muscles. 
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The Transverse Ligament (figs. 102, 103) Is a thick and strong ligamentous band, 
which arches across fbe ring of the atlas, and serves to retain the odontoid process 


100. — Occipito-Atloid and Atlo-Axoid Ligaments. Front View. 



loi.— Occipito-Atloid and Atlo-Axoid Ligaments. Posterior View. 



in firm connection with its anterior arch. This ligament is flattened from, before 
backwards^ broader and thicker in the middle than at either extremity, and firmly 
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attached on each aide of the atlas to a small tubercle on the inner surface of each 
of its lateral masses. As it crosses the odontoid process, a small fasciculus is 
derived from its upper and lower borders; the former, passing upwards to bo 
inserted into the ba- 
silar process of the 
oceipital bone; the 
latter, downwards, to 
bo attached to the 
root of the odontoid 
process: hence this 
ligament has received 
the name of cruci- 
form. The transverse 
ligament divides the 
ring of the atlas into 
two unequal parts: 
of these, the poste- 
rior and larger serves 
for the transmission 

of the cord and its membranes; the anterior and smaller serving to retain the 
odontoid process in its position. The lower border of the space formed between 
the atlas and transverse ligament being smaller than the upper (on account of the 
transverse ligament embracing firmly the narrow neck of the odontoid process), 
while the central part of the odontoid process is larger than its base; this process 
is still retained in firm connection with the anterior arch when all the other liga- 
ments have been divided. 

The Capsular Ligaments are two thin and loose capsules, connecting the 
articular surfaces of the atlas and axis, the fibres being strongest on the anterior 
and external part of the articulation. 

There are four Synovial Membranes in this articulation. One lining the 
inner surface of each of the capsular ligaments: one between the anterior surface 
of the odontoid process and anterior arch of the atlas: and one between the poste- 
rior surface of the odontoid process and the transverse ligament. This synovial 
membnmo often communicates with those between the condyles of the occipital 
bone and the articular surfaces of the atlas. 

Actions. This joint is capable of great mobility, and allows the rotation of the 
atlas, and, with i^ of the cranium upon the axis, the extent of rotation being 
limited by means of the odontoid ligaments. 

Articulation op the Spine with the Cranium. 

The ligaments connecting the spiite with the craninm may be divided into two 
sets: Those connecting the occipital bone with the atlas; Those connecting tlio 
occipital bone with the axis. 

3. Articulation op the Atlas with the Occipital Bone. 

This articulation is a double arthrodia. Its ligaments are the 

Two Anterior Occipito-Atloid. 

Posterior Occipito-Atloid. 

Two Lateral Occipito-Atloid. 

Two Capsular and Synovial Membranes. 

Of the Two Anterior Ligaments (fig. 100), the most superficial is a strong, 
narrow, rounded cord, attached, above, to the basilar process of the occiput; below, 
to the tubercle on the anterior arch of the atlas: the deeper ligament is a broad and 
thin membranous layer, which passes between ^e anterior margin of the foramen 
magnum above, and the whole length of the upper border of the anterior arch of 
the atlas below. This ligament is in relation, in front, with the Recti antici 
minorcs; behind, with* the odontoid ligaments. 
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The Posterior Occipito-Atloid Ligament (iig. ioi)is a very broad but thin mem- 
branous lamina, intimately blended with the dura mater. It is connected, above, to 
the posterior margin of the foramen magnum; below, to the central part of 
the upper border of the posterior arch of the atlas. This ligament is incomplete 
at each side, and forms, with the superior intervertebral notches, an opening for 
the passage of the vertebral artery and sub-occipital nerve. It is in relation, be- 
hind, with the Recti postici minores and Obliqui superiores; in front, ’with the 
dura mater of the spinal canal, to which it is intimately adherent. 

The Lateral Ligaments are strong bands of fibres, directed obliquely upwards 
and inwards, attached, above, to the jugular process of the occipital bone; below, 
to the base of the transverse process of the atlas. 

The Capsular Ligaments surround the condyles of the occipital bone, and con- 
nect them with the articular surfaces of the atlas; they consist of thin and loose 
capsules, which enclose the synovial membrane of this articulation. The synovial 
membranes between the occipital bone and atlas communicate occasionally with 
that between the posterior surface of the odontoid process and transverse liga- 
ment. 

Actions. The movements permitted in this joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of the spine assists 
in its production. 


4. Articulation of the Axis with the Occipital Bone. 

Occipito-Axoid. Three Odontoid. 

To expose these ligaments, the spinal canal should be laid open by removing the 
posterior arch of the atlas, the laminic and spinous process of the axis, and that 
|)ortion of the occipital bone behind the foramen magnum, as seen in fig. 103. 

The Occipito-Axoid Ligament (Apparatus ligamentosus colli) is situated at the 


103. — Occipito-Axoid and Atlo-Axoid Ligaments. Posterior View. 
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upper part of the front surface of the spinal canal. It is an exceedingly broad and 
strong ligamentous band, which covers the odontoid process and its ligaments, and 
appears to be a prolongation upwards of the posterior common ligament of the 
spine. It is attached, below, to the posterior surface of the body of the axis, and 
becoming broader and expanded as it ascends, is inserted into the basilar groove 
of the occipital bone, in front of the foramen magnum. 

RelaHons. By its anterior surface, it is intimately connected with the transverse 
ligament; by its posterior surface, with the dura mater. By dividing this ligament 
transversely across, and turning its ends aside, the transverse and odontoid liga- 
ments arc exposed. 

The Odontoid or Check JAg aments are strong rounded fibrous cords, which 
arise one on either side of the apex of the odontoid process, and passing obliquely 
upwards and outwards, arc inserted into the rough depressions on the inner side 
of the condyles of the occipital bone. In the triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous bund 
(ligamentum suspensorium) may be seen, which passes almost perpendicularly from 
the apex of the odontoid process to the anterior margin of the foramen, being 
intimately blended with the anterior oceipito-atloid ligament. 

Actions. The odontoid ligaments servo to limit the extent to which rotation 
of the cranium may be carried; hence they have received the name of check 
ligaments. 


5. TEMPoiio-MAxiLLAny Articulation. 

This articulation is a double arthrodia. The parts entering into its formation 
are, on each side, the anterior part of the glenoid cavity of the temporal bone and 
the cminentia articularis above; with the condyle of tlae lower jaw below. The 
ligaments are the Ibllovving. 

External Lateral. Capsular. 

Internal Lateral. Inter-articular Fibro- cartilage. 

8 tylo-niax illary. Two Synovial Membranes. 


104. — Temporo-Maxillary Articulation. External View. 
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The External Lateral Ligament (fig. 104) is a short, thin, and narrow fasciculus, 
attached above to the outer surface of the zygoma and to the rough tubercle on its 
lower border; below, to tlie outer surface and posterior border of the neck of the 
lower jaw. This ligament is a little broader above than below; its fibres are 
placed parallel with one another, and directed obliciuely downwards and backwards. 
Externally, it is covered by the parotid gland and by the integument. Internally, 
it is in relation with the inter-articular fibro-cartilage and the synovial 
membranes. 

The Internal Lateral Ligament (fig. 105) is a long, thin, and loose band, 
attached above by its narrow extremity to the spinous process of the sphenoid 

bone, and becoming 
broader as it descends, 
is inserted into the inner 
margin of the dental 
foramen. Its outer sur- 
face is in relation alwvo 
with the External ptery- 
goid muscle ; lower down 
it is separated from the 
neck of the condyle by 
the internal maxillary 
artery; and still more 
inferiorly the inferior 
dental vessels and nerve 
separate it from the ra- 
mus of the jaw. Inter- 
nally it is in relation 
with the Internal ptery- 
goid. 

Tho Stylo^maxillary 
Ligament is a thin apo- 
neurotic cord, which 
extends from near the 
apex of tho styloid pro- 
cess of the temporal bone, to the angle and posterior border of the ramus of the 
lower jaw, between tho Masseter and Internal pterygoid muscles. This ligament 
separates the parotid from the sub-maxillary gland, and has attached to its inner 
side part of tlie fibres of origin of the Stylo-glossus muscle. Although usually 
classed among the ligaments of the jaw, it can only be considered as an accessory 
in the articulation. 

The Capsular Ligament consists of a thin and loose ligamentous capsule, 
attached jibove to the circumference of the glenoid cavity and the articular surface 
immediately in front; below, to the neck of the condyle of tho lower jaw. It 
consists of a few thin scattered fibres, and can hardly lie considered as a distinct 
ligament; it is thickest at the back part of the articulation. 

The Inter-artwular Fihro-cartilage (fig. 1 06) is a thin plate of a transversely 
oval form, placed horizontally between the condyle of the jaw and the glenoid 
cavity. Its upper surface is concave from before backwards, and a little convex 
transversely, to accommodate itself to the form of the glenoid cavity. Its under 
surface, where it is in contact with the condyle, is concave. Its circumference is 
connected externally to the external lateral ligament; internally, to the capsular 
ligament; and in front to i|||| tendon of the External pterygoid muscle. It is 
thicker at its circumference, especially behind, than at its centre, where it is some- 
times perforated. The fibres of which it is composed have a concentric arrange- 
ment, more apparent at the circumference than at the centre. Its surfaces are 
smooth, and divide the joint into two cavities, each of which is furnished with 


105 . — Temporo-Maxillary Articulation. Internal V iow. 
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H separate synovial membrane. When the fibro-cartilage is perforated^ the syno- 
vial membranes are continuous with one another. 

The Synovial Mem- . , « . - . . 

branes, two in number, »«6-— Vertical Section of Temporo-MaxiUary Articulation 

are placed one above, 
and the other below the 
fibro-cartilage. The 
upper one, the larger 
and looser of the two, 
after lining the cartilage 
covering the glenoid 
cavity and eminentia 
articularis, is continued 
over the upper surface 
of the fibro-cartilage. 

The lower one is inter- 
posed between the un- 
der surface of the fibro-cartilage and the condyle of the jaw, being prolonged 
downwards a little further behind than in front. 

Actions, The movements permitted in this articulation are very extensive. Thus 
the jaw may be depressed or elevated, or it may be carried forwards or backwards, or 
from side to side. It is by the alternation of these movements performed in suc- 
cession, that a kind of rotatory movement of the lower jaw upon the upper takes 
place, which materially assists in the mastication of the food. 

If the movement of depression is carried only to a slight extent, the condyles 
remain in the glenoid cavities, their anterior part descending only to a alight extent, 
but if depression is eonsiderable,* the condyles glide from the glenoid fossae on to 
the eminentia articularis, carrying with them the inter-articular fibro-cartilagca. 
When the jaw is elevated, the condyles and fibro-cartilagea are carried backwards 
into their original position. When the jaw is carried forwards or backwards, a 
horizontal gliding movement of the fibro-cartilages and condyles upon the glenoid 
cavities takes place in the antero-posU^rior direction; whilst in the movement from 
side to side, this occurs in the lateral direction. 


6. Articulation of the Ribs with the Vertebrae. 

The articulation of the ribs with the vertebral column, may be divided into two 
sets. I. Those which connect the hc.ads of the ribs with the bodies of the vertebra*. 
2. Those which connect the neck and tubercle of the ribs with the transverse 
processes. 

I. Articulation between the Heads of the Ribs and the Bodies op 

THE VEKTEBRiE. 

These form a scries of angular ginglymoid joints, connected together by the 
following ligaments: — 

Anterior Costo-vcrtebral or Stellate. 

Capsular. 

Inter-articular. 

Two Synovial Membranes. 

Anterior Costo-vertehral or Stellate Ligament (fig. 107) connects the ante- 
rior part of the head of each rib, with the sides of the bodies of the vertebras, and 
the intervening intervertebral disc. It consists three flat bundles of liga- 
mentous fibres, which radiate from the anterior part of the head of the ril). The 
superior fasciculus passes upwards to be connected with the body of the vertebra 
above; the inferior one descends to the body of the vertebra below; and the mid- 
dle one, the smallest and least distinct, passes horizontally inwards to bo attached 
to the intorvertcbral substance. 

L 2 ^ 
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Relations. In front with the thoracic ganglia of the sympathetic, the pleura^ 
and on the right side, tlie vena azygos major; behind, with the inter-articular liga- 
ment and synovial membranes. 

In the first rib, which iirticulates with a single vertebra only, this ligament 

docs not present a dis- 
tinct division into three 
fasciculi; its superior 
fibres, however pass to 
be attached to the body 
of the last cervical ver- 
tebra, as well as to that 
of the vertebra with 
which the rib articu- 
lates. In the eleventh 
and twelfth ribs, which 
also articulate with a 
single vertebra, the 
same division does not 
exist, but the superior 
fibres of the ligament, 
in each case, are con- 
nected with the verte- 
bra above, as well ns 
that with which the riljs 
articuliite. 

The Capsular TAga- 
went is a thin and 
loose ligamentous bag, 
’which surrounds the 
joint between the head of tlie rib and the articular cavity formed by the junction 
of the vertebrje. It is very thin, firmly connected with the anterior ligament, and 
most distinct at the upper and lower parts of the articulation. 

The Inter-articular lAgament is situated in the interior of the articulation. It 
consists of [I short band of fibres, flattened from above downwards, attached by one 
extremity to the shar]) crest on tlie head of the rili, and by the other to the inter- 
vertebral disc. It divides the joint into two cavities, which have no communica- 
tion with one another, and are each lined by a se])arate synovial nuunbrane. 
In the first, elev’cnth, and twelfth rilis, the inter-articular ligament docs not exist, 
cons<Mpiently there is but one synovial membrane. 

Actions. The inovenumts permitted in these articulations are limited to elevation, 
depression, and slightly forwards and backwards. This movement varies howtwer, 
very much in its exhiut in diflerent ribs. I'lie first ri)» is jilinost (uitirely immov- 
abht, exceyiting in strong and violent inspirations. The movement of the second 
rib is also not very extensive. In the otlu^r ribs, their mobility increases succes- 
sively to the two last, whi<rh are very moveable. The ribs ai’e generally more 
moveable in the female than in the male. 


107. — Costo- vertebral and Costo-transverso Ariculations. 
Anterior View. 
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2. AkTICL'LATIO.V UKTWEKX the NecJK and TiJBKUCLE of the Ruts WITH 
THE TuANSVKllSE PROCESSES. 

The ligaments connecting these parts arc — 

Anterior Coflto-Trans verso. 

Middle Costo-Transversc (Interosseous). 

Posterior Costo-Trnnsverse. 

Capsular and Synovial Membrane. 

The Anterior Costo- Transverse Ligament (fig»io8.) is a broad and strong 
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band of fibres, attached below to the sharp crest on the upper border of the neck 
of each rib, and passing obliquely upwards and outwards, to the lower border of 
the transverse process immediately above. It is broader below than above, 
broader and thinner between the lower ribs than between the upper, and more 
distinct in front than behind. This ligament is in reUition, in front, with the 
intercostal vessels and nerves; behind, with the Longissimus dorsi. Its internal 

108. — Costo-Transverso Articulation. Seen from above. 



border completes an aperture formed between it and the articular processes, 
through which pass the posterior branches of the intercostal vessels and nerve. 
Its external border is continuous with a thin aponeurosis, which covers the 
External intercostal juuscle. 

The Jirst and last ribs have no anterior costo- transverse ligament. 

The Middle Costo- Transt'erse or Interosseous Ligament consists of short, but 
strong, fibres, which pass between the rough surfticc on the posterior part of the 
neck of each rib, and the anterior surface of the adjacent transverse process. In 
order fully to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib; or the rib mjiy be forcibly 
separated from the transverse iirocess, and its fibres torn asunder. 

In the eleventh and twelfth ribsy this ligament is (juite rudimentary. 

The Posterior Costo-Transverse Ligament is a short, but thick and strong, 
fasciculus, which passes obJicpiely from the summit of the transverse process to 
the rough non-articular portion of the tubercle of the rib. This ligament is 
shorter and more oblique in the upper, than in the lower ribs. Those correspond- 
ing to tlie superior ribs ascend, and those of the inferior ones slightly descend. 

In the eleventh and twelfth ribs^ this ligament is wanting. 

The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided with a thin capsular ligament attached to 
the circumference of the articulating surfaces, and enclosing a small sgnovial 
membrane. 

In the eleventh and twelfth ribs, this articulation is wanting. 

Actions. The movement pennitted in these joints, is limited to a slight gliding 
motion of the articular surfaces one upon the other. 
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Anterior Costo-Sternal. 

Posterior Costo-Stcrnal, 

Capsular. ^ 

Synovial Membranes. 

The Anterior Costo- Sternal Ligament (fig. 109) is a broad and thin membranous 
109. — Costo-Stomal, Costo-Xiphoid, and Inter-costal Articulations. Anterior View. 


TJu 9^mvidl cavities ea^ed 
bg a verti^eal section jftke Sternum k Caitilagci 



band that radiates from the inner extremity of the cartilages of the true ribs, to the 
anterior surface of the sternum. It is composed of fasciculi, which pass in difier- 
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ent directions. The superior fasciculi ascend obliquely, the inferior pass obliquely 
downwards, and the middle fasciculi horizontally. The superficial fibres of this 
ligament are the longest; they intermingle with the fibres of the ligaments above 
and beneath them, with those of the opposite side, and with the tendinous fibres 
of origin of the Pectoralis major; forming a thick fibrous membrane, which covers 
the surface of the sternum, but is more distinct at the lower than at the upper 
part. 

Posterior Costo- Sternal Ligament^ less thick and distinct than the ante- 
rior, is composed of fibres which radiate from the posterior surface of the sternal 
end of the cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

The Capsular TAgament surrounds the joints formed between the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at the upper and lower part of 
the articulation by a few fibres, which pass from the cartilage to the side of tho 
sternum. These ligjiments protect the synovial nuunbranes. 

Sgnovial Membranes, The cartilage of the^/i>^^ rib is directly continuous with 
the sternum, the synovial membrane being absent. The cartilage of the second 
rib articulates with tluj sternum by means of an inter-artic.ular ligament, attaclied 
by one extremity to the ridge which sc^parates the two articular facets of the 
cartilage of the second rib, and by the other extremity to the cartilage which 
unites the first and second pieces of the sternum. This articmlation is provided 
with two synovial membranes. That of the third rib has also two synovial mem- 
branes; and that of the fourth, fifth, sixth, and sevcmtii, e.udi a single synovial 
membrane. These synovial membranes may be chmionstrated by removing a thin 
section from the anterior surface of the sternum and cartilages, as seen in tho 
figure. After middle life, the articular surfaces lose their polish, become rough- 
ened, and tlie synovial membranes appear to be wanting, Jn old age, the articu- 
lations do not exist, the <*artilages of most of the ribs becoming firmly united to 
the sternum. The cartilage of the seventh riby and occasionally also that of the 
sixths is connect(‘d to tin* anterior surface of the ensilbrm appendix, by a band of 
ligamentous libr(*s, which varies in length and breadth in different subjects. It is 
called the costo-xiphoid ligament. 

Actions. The movements which are permitted in the costo-sternal articulations, 
are limited to elevation and depression; and these only to a slight extent. 

Akticulatiox of the Caktilages of the Ribs with each othku. 

The Ccartilages of tho sixth, seventh, and eighth ribs articulate, by their lower 
borders, with the corresponding margin of the adjoining cartilages, by means of a 
small, smooth, obloug-sliaped facet. Each articulation has a perfect synovial 
membrane enclosed in a thin capsular ligament^ strengthened externally and 
internally by some ligamentous fibres (intercostal ligaments), which pass from one 
cartilage to the other, and which are intimately united to the perichondrium. 
Sometimes the cartilage of the fifth rib, more rarely that of the ninth, articulate, 
by their lower borders, with the corresponding cartilages by small oval facets; 
more frequently they are connected together by a few ligamentous fibres. Occa- 
sionally, the articular surfaces above mentioned are found wanting. 

Auticulatton of the Ribs with thetu Cautilages. 

Tho outer extremity of each costal cartilage is received into a depression in 
the sternal end of the ribs, and held together by the periosteum. 

8. Ligaments of the Steunum. 

The first and second pieces of the Sternum are united by a layer of cartilage 
which rarely ossifies, except at an advanced period of life. These two segments 
are connected by on anterior and posterior ligament. 
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The anterior sternal ligament coneists of a layer of fibres, haying a longi- 
tudinal direction; they blend with the fibres of the anterior costo-sternal "liga- 
ments on both sides, luid with the aponeurosis of origin of the Pectoralis major. 
This ligament is rough, irregular, and much thicker at the lower than at tho 
upper part of this bone. 

The posterior sternal ligament is disposed in a somewhat similar manner on 
the posterior surface of the articulation. 

9. Articulation of^the Pelvis with the Spine. 

Tho ligaments connecting the last lumbar vertebra with the sacnim are similar 
to those wliich connect the segments of the spine with each other, viz. l. The con- 
tinuation downwards of the anterior and posterior common ligaments. 2. Tho 
ill ter- vertel)ral substance connecting the flattened oval surfaces of the two bones, 
thus forming an fimpliiarthrodial joint. 3. Ligamenta subflava, connecting the 
arch of the last lumbar vertebra w'ith the posterior border of the sacral canal. 
4. Capsular ligaments and synovial membranes connecting the articulating pro- 
cesses and forming a double arthrodia. 5. Inter- and supra-spinous ligaments. 

The two proper ligaments connecting the pelvis with the spine arc the lumbo- 
sacral amd lumbo- iliac. 


1 10. — Articulations of Pelvis and Hip. Anterior View. 



The Lumbosacral Ligament (fig. no) is a short, thick, triangular fasciculus, 
connected above to the lower and front part of tlie transverse process of the last 
lumbar vertebra, and passing obliquely outwards, is attached below to tho lateral 
surface of the base of the sacrum; becoming blended with the anterior sacro-iliac 
ligament. This ligament is in relation anteriorly with the Psoas muscle. 

The Lumhosliac Ligament (fig. 110) passes horizontally outwards from the 
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apex of the transverse process of the last lumbar vertebra, to that portion of the 
crest of the ilium immediately in front of the sacro-iliac articulation. It is of a 
triangular form, thick and narrow internally, broad and thinner externally; and is 
in relation, in front, with the Psoas muscle; behind, with the muscles occupying 
the vertebral groove; above, with the Quadratus lumborum, 

• 10. Articulations of the Pelvis. 

The Ligaments connecting the bones of the pelvis with each other may be 
divided into four groups, i. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum and 
coccyx. 4. Those between the two pubic bones. 

I. Articulation of the Sacrum and Ilium. 

The sacro-ilijic articulation is an amphiarthrodial joint, formed between the 
lateral surfaces of the sacrum and ilium. The anterior or auricular portion of the 
articular surlaces is covered with a thin plate of cartilage, thicker on the sacrum 
than on the ilium. The surfaces of these cartilages in the adult are rough and 
irregular, and separated from one another by a soft yellow pulpy substsince. At 
an early period of life, occasionally in the adult, and in the female during preg- 


1 1 1. — Articulations of Pelvis and Hip. Posterior View. 



nancy, they are smooth and lined by a delicate synovial membrane. The ligaments 
connecting these surfaces are the anterior and posterior sacro-iliac. 

The Anterior Sacro-iliac consists of numerous thin ligamentous bands, 

which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Sacro-iliac (fig. ill) is a strong interosseous ligament, situated 
in the deep depression between the sacrum and ilium behind, and forming the 
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chief bond of connexion between these bones. It consists of numerous strong 
fasciculi, which pass between the bones in various directions. Three of these are 
of largo size; the two superior^ nearly horizontal in direction, arise from the first 
and second transverse tubercles on the posterior surface of the sacrum, and are 
inserted into the rough uneven surface at the posterior part of the inner surface 
of the ilium. The third fasciculus, oblique in direction, is attached by one exti’e- 
mity to the third or fourth transverse tubercle on the posterior surface of the* 
sacrum, and by the other to the posterior superior spine of the ilium; it is some* 
times called the oblique sacro-iliac ligament, 

2. Articulation of the Sacrum and Ischium. 

The Groat Sacro-Sciatic (Posterior), 

The Lesser Sacro-Sciatic (Anterior). 

The Great or Posterior Sacro-Sciatic JAgament is situated at the posterior 
and inferior part of the pelvis. It is thin, flat, and triangular in form; narrower 
in the middle than at the extremities; attached by its broad base to the posterior 
inferior spine of the ilium, to the third and fourth transverse tubercles on the 
sacrum, and to the lower pfirt of the lateral margin of that bone and the coccyx; 
passing obliquely downw'ards, outwiirds, and forwards, it becomes narrow and 
thick; and at its insertion into the inner margin of the tuberosity, it increases in 
breadth, and is prolonged forwards along the inner margin of the ramus forming 
the falciform ligament. Tho fn»e concave edge of this ligament has attached to 
it the obturator fascia, with which it forms a kind of groove, protecting the 
internal pudic vessels and nerve. One of its surfacres is turned towards the j)eri- 
na^um, the other towards the Obturator internus muscle. 

The posterior surface of this ligament gives origin, by its whole extent, to 
fibres of the Gluteus maximus. Its anterior surface is united to the lesser sacro- 
Hciatic ligament. Its superior border forms the lower boundary of the lesser 
sacro-sciatic foramen. Its lower border forms jiart of the boundary of the peri- 
nseum. This ligament is pierced by the coccygeal branch of the sciatic artery. 

The Lesser or Anterior Sacro- Sciatic JAgament, much shorter and smaller 
than the preceding, is thin, triangular in form, attached by its apex to the spine 
of the ischium, and internally, by its broad base, to the lateral margins of the 
sacrum and coccyx, anterior to the attachment of the great sacro-sciatic ligament, 
with which its fibres are intermingled. 

It is in relation, anteriorly, >vith the Coccygeus muscle; posteriorly, it is 
covered by the posterior ligament, and crossed by the pudic vessels and nerves. 
Its superior border forms the lower boundary of the great sacro-sciatic foramen. 
Its inferior border, ])art of the lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatic notches into foramina. The 
superior or larger sacro-sciatic foramen is liounded, in front and above, by the 
posterior border of the os innominatum; behind, by the great sacro-sciatic liga- 
ment; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, the gluteal vessels and 
nerve emerge from the pelvis; and below it, the ischiatic vessels and nerves, the 
internal pudic vessels and nerv(», and the nerve to the Obturator internus. The 
inferior or smaller sacro-sciatic foramen is bounded, in front, by the tuber ischii; 
above, by the spine and lesser ligament; behind, by the greater ligament. It 
transmits the tendon of the Obturator internus muscle, its nerve, and the pudic 
vessels and nerve. 


3. Articulation of the Sacrum and Coccyx. 

This articulation is an amphiarthrodial joint, formed between the oval surface 
on the summit of the sacrum, and the base of the coccyx. It is analogous to tlie 
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joints between the bodies of the vertebraj, and is connected by similar ligaments. 
They are the 

Anterior Sacro-Coccygeal. 

Posterior Sacro-Coccygeal. 

Inter-articular Fibro-Cartilage. 

The Anterior Sacro-Coccygeal Ligament consists of a few irregular fibres, 
which descend from the .anterior surface of the sacrum to the front of the coccyx, 
becoming blended with the periosteum. 

The Posterior Sacro-Coccygeal Ligament is a fiat band of ligamentous fibres, 
of a pCcarly tint, which arises from the margin of the lower orifice of the sacral 
canal, and descends to be inserted into the posterior surface of the coccyx. This 
ligament completes the lower and back part of the sacral canal. Its superficial fibres 
are much longer th,an the deep-seated; tlic latter extend from the apex of the sacrum 
to the upper cornua of the coccyx. Anteriorly, it is in relation with tlie arach- 
noid membrane of the SiO-cral canal, a portion of the sacrum, and almost the whole 
of the posterior surface of the coccyx; posteriorly, with some aponeurotic fibres 
from the Gluteus maximus. 

An Inter-articular Fihro- Cartilage is interposed between the contiguous sur- 
faces of the sacrum and coccyx; it differs from that interposed between the bodies 
of the vertebrop, in being thinner, .and its central part more firm in texture. It is 
somewhat thicker in front and behind, than at the sides. Occasionally a synovial 
membrane is found where the coccyx is freely mov.able, which is more especi.ally 
the case during pregnancy. 

The difterent segments of the coccyx are connected together by an extension 
downwards of the anterior and posterior s.acro-coc(rygeal ligaments, a thin annular 
disc of fibro-cartilage being interposed between e.ach of the bones. In the adult 
male, all the pieces become ossified; but in the female, this does not commonly 
occur until a later period of life. The sepjirate segments of the coccyx arc first 
united, and at a more advanced age the joint between the sacrum and the 
coccyx. 

Actions, The movements which take place between the sacrum and coccyx, 
and between the different pieces of the latter bone, arc slightly forwards and back- 
wards; they arc very limited. Their mobility increases during pregnancy. 

4. Articulation of the Pubes. 

The articulation between the ossa pubis is an jimphiarthrodi.T .1 joint, formed by 
the junction of the two ovjil surfaces which have received the name of the sym- 
physis. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Sub-Pubic. 

Inter-articular Fibro-Cartilage. 

The Anterior Pubic Ligament consists of several superimposed Layers, which 
pass across the anterior surface of the articulation. The superficial fibres pass 
obliquely from one bone to the other, decussating .and forming an interlacement 
with the fibres of the aponeurosis of the External obliciuo muscle. The deep 
fibres pass transversely across the symphysis, and are blended with the inter- 
articular fibro-cartilage. 

The Posterior Pubic Ligament consists of a few thin, scattered fibres, which 
unite the two pubic bones posteriorly. 

The Superior Pubic Ligament is a band of fibres, which connects together the 
two pubic bones superiorly. 

The Sub-Pubic Ligament is a thick, triangular arch of ligamentous fibres, con- 
necting together the two pubic bones below, and forming the upper boumhary of 
the pubic ai*ch. Above, it is blended with the inter-articular fibro-c.artilage ; 
laterally, with the rami of the pubes. Its fibres are of a yellowish colour, closely 
connected, and have an arched direction. 
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The Inter-articular Fihro- Cartilage consists of two oval-shaped plates, one 
covering the surface of each symphysis pubis. They vary in thickness in 
different subjects, and project somewhat beyond the level of the bones, espe- 
cially behind. The outer surface of each is firmly connected to the bone by a 
series of nipple-like processes, which accurately fit within corresponding depres- 
sions on the osseous surface. Their opposed surfaces are connected, in the greater 
part of their extent, by an intermediate fibrous elastic-tissue; and by their cir- 
cumference to the various ligaments surrounding the joint. An interspace is left 
between the two plates at the upper and back part of tlie articulation, where the 

1 1 2. — y ertical Section of the Symphysis Pubis. 

Made near its Posterior Surface. 



fibrous- tissue is deficient, and the surface of the fibro-cartilagc lined by epitlieliuni. 
This space is found at all periods of life, both in the male and female; but it is 
larger in the latter, especially during pregnancy, and after parturition. It is 
most fmtuently limited to the uj)per and hack part of the joint; but it occasion- 
ally reaclnis to the front, and may extend the entire length of the cartilages. 
This structure may be easily demonstrated, by making a vertical section of the 
symphysis pubis near its posterior surface. 

The OhturatoT JAgament is a dense membranous layer, consisting of fibres 
which interlace in various directions. It is attached to the circumference of the 
obturator foramen, which it closes completely, except at its upper and outer part, 
where a small oval canal is left for the passage of the obturator vessels and nerve. 
It is in relation, in front, with the Obturator exterinis; behind, with the Obtura- 
tor internus; both of which muscles arc in part attached to it. 


ARTICULATIONS OF THE UPPER EXTREMITY. 

The articulations of the Upper Extremity may be arranged into the following 
groups: — I. Sterno-clavicular articulation. 2. Scaimlo-clavicular articulation. 
3. Ligaments of the Scapula. 4. Shoulder-joint. 5. Elbow-joint. 6. Radio- 
ulnar articulation. 7. Wrist-joint. 8. Articulation of the Carpal bones. 9. 
Carpo-metacarpal articulation. 10. Metacarpo-phalangeaL articulation, ii. Arti- 
culation of the Phalanges. 

I. STEnNO-CLAVICULAIl ARTICULATION. 

The Stemo- Clavicular is an arthrodial joint. Tho parts entering into its 
formation are the sternal end of the clavicle, the upper and lateral part of the 
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first piece of the sternum, and the cartilage of the first rib. The articular surface 
of the clavicle is much longer than that of the sternum, and invested with a 


1 1 3. — ^Sterno-Clavicular Articulation. Anterior View, 



layer of cartilage, which is considerably thicker than that on the Latter bone. 
The ligaments of this joint are the 

Anterior Sterno-Clavicular. Costo-Clavicular (rhomboid). 

Posterior Sterno-Clavicular. Inter-Articular Fibro-Cartilage. 

Inter-Clavicular. Two Synovial Membranes. 

The Anterior Sterno-Chfincular I Ag ament is a broad band of ligamentous 
fibres, which covers the anterior surface of the articulation, being attached, above, 
to the upper and front part of the inner extremity of the clavicle; and, passing 
obliquely downwards and inwards, is attached, b(»low, to the front and upper part 
of the first piece of the sternum. This ligament is covered anteriorly by the 
stcjrnal portion of the Sterno-cleido-mastoid and the integument; behind, it is in 
relation with the inter-articular fibro-cartilage and the two synovial membranes. 

The Posterior Sterno-Clavicular I Ag ament is a broad band of fibres, which 
covers the posterior surface of the articulation, being attached, above, to the pos- 
terior part of the inner extremity of the clavicle; and, passing obliquely down- 
wards and inwards, to be connected, below, to the posterior and upper part of the 
sternum. It is in relation, in front, with the inter-articular fibro-cartilage and 
synovial membranes; behind, with the Sterno-hyoid and Sterno-thyroid muscles. 

The Inter- Clatncular Ligament is a flattened ligamentous band, which varies 
considerably in form and size in different individuals; it passes from the superior 
part of the inner extremity of onp clavicle to the other, and is closely attached to 
the upper margin of the sternum. It is in relation, in front, with the integu- 
ment; behind, with the Sterno-thyroid muscles. 

The Costo-Clavicular Ligament {rhomboid) is a short, flat, and strong band of 
ligamentous fibres of a rhomboid form, attached, below, to the upper and inner 
part of the cartilage of the. first rib; and, ascending obliquely backwards and out- 
wards, to be attached, above, to the rhomboid depression on the under surface 
of the inner extremity of the clavicle. It is in relation, in front, with the tendon 
of origin of the Subclavius; behind, with the subclavian vein. 

The Inter-articular Fihro- Cartilage is a fiat and nearly circular disc, inter- 
posed between the articulating surfaces of the sternum and clavicle. It is attached 
above, to the upper and posterior border of the clavicle; below, to the cartilage of 
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the first rib, at its junction with the sternum; and bj its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum- 
ference, especially its upper and back part, than at its centre, or below. It 
divides the joint into two cavities, each of which is furnished with a separate 
synovial membrane; when the fibro-cartilage is perforated, which not unfrequently 
occurs, the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected over 
the sternal end of the clavicle, the adjacent surface of the fibro-cartilage, and 
cartilage of the first rib; the other is placed between the articular surface of the 
sternum and adjacent surface of the fibro-cartilage; the latter is the more loose of 
the two. They seldom contain much synovia. 

Actions. This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direction — upwards, downwards, backwards, 
forwards, as well ns circumduction; the sternal end of the clavicle and the inter- 
articular cartilage gliding on the articular surface of the sternum. 

2, Scapulo-Clavi(!Ulak Auticulatiox. 

The Scapulo'^ Clavicular is an arthrodial joint, formed between the outer 
extremity of the clavicle, and the upper edge of the acromian process of the 
scapula. Its ligaments are the 

Superior Acromio-Clavicuhir. 

Inferior Acromio-Clavicuhir. 

{ Trapezoid 
and 

Conoid. 

Inter-articular Fibro-Cartilage. 

Two Synovial Membranes. 

The Superior Acromio^ Clavicular Ligament is a broad band of fibres, of a 
quadrilateral form, which covers the superior part 6f the articulation, extending 
between the upper part of the outer end of the clavicle, and the superior part of 
the acromion. It is composed of parallel fibres, which interlace, above, with the 
aponeurosis of the Trapezius and Deltoid muscles; below, it is in contact with the 
inter-articular fibro-cartilage and synovial membranes. 

The Inferior Acromio- Clavicular lAgamenL somewhat thinner than the pre- 
ceding, covers the inferior part of the articulation, and is attached to the adjoining 
surfaces of the two bones. It is in relation, above, with the inter-articular fibro- 
cartilage (when it exists) and the synovial membranes; below, with the tendon of 
the Supra-spinatus. These two ligaments are continuous with each other in front 
and behind, and form a complete capsule around the joint. 

The Coraco- Clavicular Ligament serves to connect the cLavicle with the 
coracoid process of the scapula. It consists of two distinct fasciculi, which have 
received separate names. 

The Trapezoid. Ligament^ the anterior and external fasciculus, is a broad, thin, 
quadrilateral-shaped band of fibres, placed obliquely between the acromian process 
and the clavicle. It is attached, below, to a rough line at the inner and back 
part of the upper surface of the o%acoid process; above, to the oblique line on 
the under surface of the clavicle. Its anterior bolder is free; its posterior is 
joined with the conoid ligament, forming by their junction a projecting angle. 

The Conoid LigameM^ the posterior ftid internal fasciculuS| is a dense band of 
fibres, conical in form, the base Jtieing tuincd upwards, the summit downwards. 
It is attached by its apex to a rough depression at the anterior and inner side of 
the base of the coracoid process, internal to thg {>reGeding; above, by its expanded 
base, to the rough tubercle on the under surface of the clavicle. These ligaments 
are in relation, in front, with the Subclavius; behind, with the Trapezius: they 
serve to limit rotation of the fcapula forwards and backwards. 
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The Inter^articular Fihro- Cartilage is most frequently absent in this articula- 
tion. When it exists, it generally only partially separates the articular surfaces, 
and occupies the upper part of the articulation. More rai*ely, it completely sepa- 
rates this joint into two cavities. 

1 14.-— The Loft Shoulder-Joint, Scapulo-Gavicular Articulations, 
and Proper Ligaments of Scapula. 



There are tuw Synovial Membranes where a complete inter-articular cartilage 
exists; more frequently there is only one synovial membrane. 

Actions. The movements of this articulation are of two kinds. I. A gliding 
motion of the articular end of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon the clavicle, the extent of this rotation being 
limited by the two portions of the coraco-clavicular ligaiilcnt. 

3. Proper Ligaments op the Scapula. 

The proper ligaments of the scapula are the 

Coraco-acromial. Tfansverse (Coracoid). 

The Coraco-acromial Ligament is a broacT, thin, and flat band, of a triangular 
shape, extended transversely across the part of the shoulder-joint, between 

the coracoid process 6-nd the acromioq|f" it is attached by its apex to the summit 
of the acromion just in front of the articular surface for the clavicle, and by its 
broad base to the whole length of the outer border of the coracoid process. Its 
posterior fibres ore directed obliqdely backwards and outwards, its anterior fibres 
transversely. This ligament completes the vault formed by the acromion and cora- 
coid processes for the protection of the head of the humerus. It is in relation, 
above, with the clavicle and under surface of the deltoid; below, with the tendon of 
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the Supra-spinatuB muscle, a bursa being interposed. Its anterior border is con- 
tinuous with a dense cellular lamina that passes beneath the deltoid upon the 
tendons of the Supra- and Infra- spinati muscles. 

The Transverse or Coracoid Ligament^ is a thin and flat fasciculus, narrower 
at the middle than at the extremities, attached by one end to the base of thp cora- 
coid process, and by the other, to the inner extremity of the scapular notch, which ^ 
it converts into a foramen. The supra-scapular nerve passes through this foramen, 
its accompanying vessels above it. 

4. SiiouLDEii Joint. 

^ ■ 

The Shoulder is an cnarthrodial or ball and socket joint. The bones en- 
tering into its formation are the large globular head of the humerus, which is 
received into the shallow glenoid cavity of the scapula, an arrangement which 
permits of very considerable movement, whilst the joint itself is protected against 
displacement by the strong ligaments and tendons which surround it, and above by 
an arched vault, formed by the undersurface of the coracoid and acromion processes, 
and the coraco-acromion ligament. The two articular surfaces arc covered by a 
layer of cartilage, which on the head of the humerus is thicker at the centre than 
at the circumference, the reverse being observed in the glenoid cavity. Its liga- 
ments are the 

Capsular, Glenoid. 

Coraco-humeral. Synovial Membrane. 

The Capsular Ligament completely encircles this articulation; being attached, 
above, to the circumference of the glenoid cavity beyond the glenoid ligament; below, 
to the margin of the neck of the humerus, approaching nearer to the articular carti- 
lage above, than in tlie rest of its extent. It is thicker above than below, remark- 
ably loose and lax, and much larger and longer than is necessary to keep the bones 
in contact, allowing them to be s(*])arated from each other more than an inch, an 
evident provision for that extreme freedom of movement which is peculiar to 
this articulation. Its external surface is strengthened above 'by the Supra spi- 
natus; above and internally by the coraco-humeral ligament; below, where it is 
thin and weak, the long tendon of the Triceps is separated from it by a little loose 
areolar tissue; externally the tendons of the Jnfra-spinatus and Teres minor are 
firmly attached to it; and intemsilly, the tendon of the Sub-scapularis. The cap- 
sular ligament usually presents three openings; one at its inner side, partially 
filled up by the tendon of the Su!)-scapularis; it establishes a communication be- 
tween the synovial membrane of the joint, and a bursa beneath the tendon of that 
muscle; a second, not constant, at its external i part, wliere a communication 
exists between the joint and a bursal sac belonging to the Jnfra-spinatus muscle. 
The third is seen in the lower border of the ligament, between the two tuberosities, 
for the passage of the tendon of the Biceps muscle. 

The Coraco-humeral or Accessory Ligament^ is a broad band which strengthens 
the upper and inner part of the capsular ligament. It arises from the outer border 
of the coracoid pSt)cess, and defends obliquely downwards and outwards to the 
anterior part of flie great tuberosity of the humerus, being blended with the tendon 
of the Supra-spinatus muscle. This ligament is intimately united to the capsular 
in the greater part of its extent. ^ 

The Glenoid Ligament is a fibro-cartilaginous band attached around the margin 
of the glenoid cavity. It is triangular on section, the thickest portion being fixed to 
the circumference of the ca^^ity, the free edge being thin and sharp. It appears 
to be mainly formed of the fibres of the long tendon of the Biceps muscle, bifur- 
cating at the upper part of the glenoid cavity into two fasciculi, which encircle 
its margin and unite at its low^er part. This ligament deepens the cavity for articu^ 
lation, and protects the edges ofthe bone. It is Jined by the synovial membrane. 

The Synovial Membrane lines the glenoid cavity and the flbro-cartilaginous rim 
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surrounding it; it is then reflected over the internal surface of the capsular liga- 
ment, lines the lower part and sides of the neck of the humerus, and is con- 
tinued over the cartilage covering the head of this bone. The long tendon of the 
Biceps muscle which passes tlirougli the joint, is enclosed in a tubular sheath of 
synovial membrane, which is reflected upon it at the point where it perforates the 
capsule, and is continued around it as far as the summit of the glenoid cavity, 
^here it is continuous with that portion of the membrane which covers its surface. 
The tendon of the Biceps is thus enabled to traverse the articulation, but is not 
contained in the interior of the synovial cavity. The synovial membrane commu- 
nicates with a large bursal sac beneath the tendon of the Sub-scapularis, by an 
opening at the inner side of the capsuhxr ligament; it also occasionally communi- 
cates* with another bursal sac, beneath the tendon of thcj Infra-spiiiatus, through an 
orifice at its upper part. A third bursal sac, which do(^s not communicate with 
the joint is placed between the under surface of the deltoid and the outer surface 
of the capsule. 

The Muscles in relation with this joint arc, above, the Supra-spinatus; below, 
the long tendon of the Triceps; internally, the Sub-scapularis; externally, the Infra- 
spinatus and Teres minor; within, the long tendon of the Biceps. The Deltoid is 
placed most externally, and covers the articulation on its outer side, and in front 


and behind. 

The Arteries supplying this joint are 
posterior circumflex, and supra- sca]^ular. 

The Nerves arc derived from the cir- 
cumflex and supra-scapular. 

Actions, The shoulder joint is capable 
of movement in almost any direction, for- 
wards, backwards, abduction, adduction, 
circumduction, and rotation. 

5. Elbow Joint. 

The Klhoio is a ginglymoid or hinge 
joint. The bones entering into its forma- 
tion are the trochlear surface of the 
humerus, which is received in the greater 
sigmoid cjivity of the ulna, and admits 
of the movements peculiar to tins joint, 
those of flexion and extension, whilst the 
cup-shaped depression of the head of the 
radius articulates with the radial tubero- 
sity of the humerus, its circumference with 
the lesser sigmoid cavity of the ulna, al- 
lowing of the movement of rotation of the 
radius on the ulna, the chief action of the 
superior radio-ulnar articulation. These 
various articular surfaces are covered with 
a thin layer of cartilage, and connected 
together by the following ligaments. 

Anterior Ligament. 

Posterior Ligament. ^ 

Internal Lateral. 

External Lateral. 

Synovial Membrane. 

The Anterior Ligament (fig. 115) is a 
broad and thin membranous laycr^ which 
covers the anterior surface of the joint. 
It is attached to the humerus immediately 


articular branches of the anterior and 


115. — Left Elbow-Joini, showing Anterior 
and Internal Ligaments. 
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above the coronoid fossa; below, to the anterior surface of the coronoid process of 
tlio ulna and orbicular ligament, being continuous on each side with the lateral 
ligaments. Its superficial or oblique fibres pass from the internal tuberosity of 
the humerus outwards to the orbicular ligament. The middle fibres, vertical 
in direction, pass from the upper part of tlie coronoid depression, and become 
blended with the preceding. A third, or transverse set, intersect these at right 
angles. This ligament is in relation, in front, with the Brachialis anticus; behind, 
with the synovial membrane. 

The Posterior Ligament is a thin and loose membranous fold, attached, above, 
to the lower end of the humerus, immediately above the olecranon depression; 
below, to the margin of the olecranon. The superficial or transverse fibres pass 
between the adjacent margins of the olecranon fossa. The deeper portion consists 
of vertical fibres, which pass from the upper part of the olecranon fossa to the 
margin of the olecranon. This ligament is in relation, behind, with the tendon of 
the Triceps ami Anconeus; in front, with the synovial membrane. 

The Internal Lateral Ligament is a thick triangular band of ligamentous 
fibres, consisting of two distinct jiortions, an anterior and posterior. The ajite- 
rior portion^ directed obliqmdy forwards, is attacdied, above, by its apex, to 
tlie front part of the internal condyle of the humerus; and, below, by its broad 
base to the inner margin <»f the coronoiil process. The posterior portion^ also of 
triangular form, is attached, above, by its apex to the lower and back part of the 
internal condyle; below, to the inner margin of the olecranon. This ligament is 
in ndation, internally, with the Triceps and Flexor carpi ulnaris muscles and the 
ulnar nerve. 

The External Lateral Ligament (fig. 1 1 6 ) is a short and narrow fibrous fasci- 
culus, less distinct than the internal, attached, 
n6.~Left Elbow-Joint, shewing Pos- al»ove, to the external condyle of the humc- 
terior and External I^igaments. ms; below, to the orbicular ligament, some 

of its most jiosterior fibres passing over that 
ligament to bo inserted into the outer margin 
of the greater sigmoid cavity. This ligament 
is intimately blended with th^ tendon of origin 
of the Supinator brevis Muscle. 

The Sgnovial Membrane is very extensive. 
It covers the articular surface of the humerus, 
and lines the coronoid and olecranon depres- 
sions on that bone ; from these points, it is 
reflected over tin? anterior, [losterior and lateral 
ligaments; lines the greater sigmoid cavity, the 
concave dejiression on the head of the radius; 
and forms a pouch between tlie lesser sigmoid 
cavity, the intcrrnal surface of the annular liga- 
ment, and the circumference of the radius. 

The Muscles in relation with this joint are, 
in front, the Brachialis anticus; behind, the 
Tricejis and Anconeus; externally, the Supina- 
tor brevis, and .the common tendon of origin of 
the E:y;enso» muscles; internally, the common 
tendon of origin of the Flexor muscles, the 
Flexor carpi ulnaris, and ulnar nerve.* 

The Arteries supplying this joint are derived 
from the pommunicating branches between the 
superior profunda, inferior profunda, and ana- 
stomatic branch^ of the Brachial, with the 
anterior, posterior and interosseous recurrent 
branches of Iho Ulnar, and the recurrent branch 
of the Radill. These vessels form a complete 
chain of inosculation around this joint. 
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Tho Nerves are derived from the ulnar, as it passes between the internal condyle 
and the olecranon. 

Actions, The elbow is one of the most perfect hinge-joints in tho body; its 
movements are consequently* limited to flexion and extension, the exact apposition 
of tho articular surfaces preventing the least lateral motion. The movement of 
flexion is limited by the coronoid process, and that of extension by tho olecranon 
process. 

6. Radio-Ulnar Articulations. 

The articulcation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as the centre of these bones. They may, 
consequently, be subdivided into three sets: i, tho superior radio-ulnar; 2, the 
middle radio-ulnar; and, 3, the inferior radio-ulnar articulations. 

1. SurERTOR Radio-Ulnar Articulation. 

This articulation is a lateral ginglymoid joint. The bones entering into its 
formation are the inner side of the circumference of tho head of tho radius, which 
is received into the lesser sigmoid cavity of the ulna. These surfaces are covered 
with cartilage, and invested with a duplicature of synovial membrane, continuous 
with that which lines tho elbow-joint. Its only ligament is 

The Annular or Orbicular. 

The Orbicular Luj ament 1 1 6) is a strong flat band of ligamentous fibres, which 
surrounds the head of the radius, and retains it in firm connection with tho lesser 
sigmoid cavity of the ulna. It forms about three-fourths of a fibrous ring, attached 
by each end to tho extremities of this cavity, and is broader at tho upper part of 
its circumference than below, which serves to hold the hcp.d of the radius moro 
securely in its position. Its outer surface is strengthened by the external lateral 
ligament, and affords partial origin to tho Supinator brevis muscle. Its internal 
surface is smootl^ and lined by tho synovial membrane of the elbow-joint. 

Actio 7 is, Tho movement which takes place in this articulation is limited to rota- 
tion of the inner part of tho head of the radius within tho orbicular ligament, and 
upon the lesser^ sigmoid cavity of the ulna; rotation forwards being called prona- 
fion; rotation backward, supination, 

2. Middle Radio-Ulnar Articulation. 

Tho interval between tho radius and ulna in the middle of tho forearm is occu- 
pied by two ligaments. 

Oblique. Interosseous. 

Tho Oblique or Rotind Ligament (fig. 115) is a small round fibrous cord, which 
extends obliquely downwards and outwards, from the tubercle of the ulilJi at the 
base of tho coronoid process, to the radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligament; and 
it appears to be placed as a substitute for it in the upper part of the interosseous 
interval. * . . 

The Interosseous Ligament is a broadband thin p^e of aponeurotic fibres, de- 
scending obliquely downwards and inwards, from tho interosseous ridge on the 
radius to that on the ulna. It is deficient above, commencing about an inch be- 
neath tho tubercle of the radius; broader in tho middle than at either extremity; 
and presents an oval qperture just abqve its lower margin for the passage of the 
anterior interosseous vessels to tho back of the forearm. This ligament serves to 
connect the bones, and to increlfcse the extent of surface for the attachment of tho 
deep muscles. Between its upper border and , the oblique ligament an interval 
exists, through which the posterior iilterosseous vessels pass. Two or three fibrous 
bands are occasionally %und on tht^ posterior surface of this membrane, which 
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descend obliquely from the ulna towards the radius, and which have consequently 
a direction contrary to that of the other fibres. It is in relation, in front, bjj its 
upper three-fourths (radial margin) with the Flexor longus pollieis (ulnar margin), 
with the Flexor profundus digitorum (lying upon th6 interval between which are 
the anterior interosseous vessels and nerve), by its lower fourth with the Pronator 
quadratus; behind, with the Supinator brevis, Extensor ossis metaeai’pi pollieis, 
Kxtensor prinii internodii pollieis, Extensor secundi intornodii pollieis, Extensor 
indieis; and, near the wrist, with the anterior interosseous artery and posterior 
interosseous nerve. 


3. IXFEllIOK RaI)IO-UlNA 15 AuTICULATION. 

This is a lateral ginglymoi<l joint, formed l)y the head of the ulna being I’cceived 
into the sigmoid eavity at tlio inner side of the lower end of the radius. 'J1ie 
articular surfaces arc invested by a thin layer of cartilage, and eonne(;ted togctln'r 
by the following ligaments. 

Anterior ratlio-ulnar. 

Posterior radio-iilnar. 

Triangular Inter-articular Fibro-cartilage. 

Synovial Membrane. 

The Anterior Uadio-nlnnr Ligament a marrow band of fibres, ex- 

tending from the anterior margin of the sigmoid eavity of the ratlins to the aiHe- 
rior surface of the head of tlie ulna. 

The Posterior Uadio-ninar Ligament (qg. 118) extends between the same 
points (HI the jioslcrior surface of tlu'. articulation. 

The Inter-articular Fihro-carfilage{\\\f,iiC))ir>> a thick fil>ro-cartilaginou.s lamella, 
of a triangular form, placed transverstdy, completing the wrist-joint, and binding 
the lower ends of the radius and ulna lirnily together. Its cireumfenuiee is more 
dense than its centre, wdii<‘h is thin and occasionally [lerforated; and it is tliinmu* 
and broader externally tlum internally. It is attached by its apex to a depres- 
sion wliich separates the styloi<l process of the ulna from tin? head of that bone; 
by its base, which is thin, to the firominent (Mige of the radius, which sepa- 
rates the sigmoid cavity from the carpal articulating surface, and by its anterior 
and posterior margins to the ligaments of the radio-carpal av.tjculati()n. Its 
upper surface, smooth and concave, is contiguous with the head of the ulna; its 
under surface, also concave and smooth, Avith the cuneiform bone. Both surfaces 
are lined by a synovial luemliranc: the superior surface, by one peculiar to the 
radio-ulnar articulation; the inferior surface, by IIkj synovial membrane of the 
wrist. 

The Synovial Membrane of this articulation has been«called, from its extreme 
looseness, the membrann ftacciformis; it cov<ts the articular surface of the liead 
of the ulna, and wdiere reflected from this bone on to the radius, forms a very loose 
cul-de-sac\ from the radius it is continued over the upper surface of the fibro- 
cartilagc. The quantity of synovia which it contains is usually considerable. 
When tho fibro-cartilage is j»erforated, this synovial membrane is continuous with 
that which lines the wrist-joint. 

Actions, The inovcinent -which occurs in the inferior radio-ulnar .articulation is 
just the inverse of that which takes place between tho two bones above; it is limited 
to rotation of the radidi around the head of the nlna; rotatioti forwards being 
termed pronaiion, I'otatioii backAvards supination. In pronation, the sigmoid cavity 
glides forwaref on the articular edge of tho ulna; in supination, it rolls in tho 
opposite direction, the extent of these mewements being limited by tho anterior 
and posterior ligfummts. ^ 

7. Wkist* Joint. 

The IVrist presents most of the characters of an cnarthisodial joint. The parts 
entering into its formation?* are tlie lower end of the radius, and under surface 



WRIST JOINT. 


165 

of the triangular interarticulnr fibro-cartilage, above; and tho acaphoid, Bomilunar, 
and cuneiform bones below. Tho articular surfaces of tho radius and intorarticular 

1 17, — ^Ligaments of Wrist and Hand. Anterior View. 



filiro-cartilago form a transversely elliptical concave surface. Tho radius is sub- 
divided into two parts by a line extending from before backwards; and these, 
together with tho intorarticular cartilage, form three taeots, one for each carpal 

1 18, — Ligaments of Wrist and Hand. Posterior View, 



bone. The three c;^pii] bones are connected togotl^r, and form a rounded convex 
surface, which is received into the cavity above mentioned. All the bony suriaces 
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of this articulation aro covered with cartilage, and connected together by the 
following ligaments. 

Extornal Lateral. Anterior. 

Internal Lateral. Posterior. 

Synovial Membrane. 

The External Lateral Ligament extends from the summit of the styloid pro- 
cess of the radius to the outer side of the scaphoid, some of its fibres being 
prolonged to the trapezium and annular ligament. 

The Internal Lateral Ligament is a rounded cord, attached, above, to the ex- 
tremity of the styloid process of the ulna; below, it divides into two fasciculi, 
virhich are attached, one to the inner side of the cuneiform bone, the other to the 
pisiform bone and annular ligament. 

The Anterior Ligament is a broad membranous band, consisting of three fasci- 
culi, attached, above, to the anterior margin of the lower end of the radius, its 
styloid process, and the ulna; its fibres pass downwardfr^ and inwards, to be 
inserted into the anterior surface of the scaphoid, semilunar, and cuneiform bones. 
This ligament is perforated by numerous apertures for the passage of vessels, and 
is in relation, in front, with the tendons of the Flexor profundus digitorum and 
Flexor longus pollicis; behind, with the synovial membrane of the wrist-joint. 

The Posterior Ligament^ less tliiek and strong than the anterior, is attached, 
above, to the posterior border of the lower end of the radius; its fil)res descend 
obliquely downwards and inwards to be attached to the posterior surface of the 
scaphoid, semilunar, and cuneiform bones, its fibres being continuous with those 
of the dorsal carpal ligaments. This ligament is in relation, behind, with the 
extensor tendons of the fingers; in front, with the synovial membrjine of the 
wrist. 

The Synovial Membrane lines the lower end of the radius and under surface of 
the triangular inter-articular fibro-cartilago above; and being reflected on tlie 
inner surface of the ligaments above mentioned, covers the convex surface of the 
scaphoid, semilunar, and cuneiform bones below. 

Relations. The wrist-joint is covered in front by the flexor, and behind by the 
extensor tendons; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying this joint are the anterior and posterior carpal branches 
of the Radial and Ulnar, the anterior and posterior interosseous, and some 
ascending branches from tluj deep palmar arch. 

The Nerves arc derived from the posterior interosseous. 

Actions. The movements permitted in this joint are flexion, extension, abduc- 
tion, adduction, and circumduction. It is totally incapable of rotation, one of the 
characteristic movements in true enarthrodial joints. 

8. Akticitlations of the Carpus. 

These articulations may be subdivided into three sets, 

1. The articulatfon of the first row of carpal bones. 

2. The articulation of the second row of carj)al bones. 

3. The articulation of the two rows with each other. 

I. Articulation of the First Row of Carpal Bonks. 

These are arthrodial joints. The articular surfiiccs aro covered with cartilage, 
and connected together by the following ligaments. 

Two Dorsal. Two Palmar. 

Two Interosseous. 

The Dorsal Ligaments^ two in number, are placed transversely behind the bones 
of the first row; they connect the scaphoid and semilunar, and the semilunar and 
cuneifomTH 

The Palmar Ligaments^ also two in number, connect the scaphoid and semi- 
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lunar, and the semilunar and cuneiform bones; they are less strong than the dorsal, 
and placed very deep under the anterior ligament of the wrist. 

The Interosseous JAgaments (fig. 119) are two narrow bundles of dense fibrous 
tissue, connecting the semilunar bone, on one side with the scaphoid, on the other 
with the cuneiform bone. They close the upper part of the interspaces between 
the scaphoid, semilunar, and cuneiform bones, their upper surfaces being smooth, 
and lined by the synovial membrane of the wrist-joint. 

The articulation of the pisiform with the cuneiform is provided with a separate 
synovial membrane, protected by a thin capsular ligament. There are also two 
strong fibrous fasciculi, which connect this bone to the unciform, and base of the 
fifth metacarpal bone. 

2. Articulation of the Second Row of Carpal Bones. 

These are also arthrodial joints, the articular surfaces being covered with carti- 
lage, and connected by the following ligaments. 

Three Dorsal. Three Palmar. 

Two Interosseous. 

The three Dorsal Ligaments extend transversely from one bone to another on 
tlio dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with 
the os magnum, and the os inagiuim with the unciform. 

The three Palmar Ligaments liave a similar arrangement on the palmar surface. 

The two Interosseous Ligaments^ much thicker than those of the first row, are 
placed one on each side of the os magnum, connecting it with the trapezoid exter- 
nally, and the unciform internally. The former is less distinct than the latter. 

3. Articulation of the Two Rows of Carpal Bones with each other. 

The articulation between the two rows of the carpus consists of an enarthrodial 
joint in the middle, formed by the reception of the os magnum into a cavity 
formed by the scaphoid and semilunar bones, and of an arthrodial joint on each 
side, the out(;r one formed by the articulation of the 8ca])hoid with the trapc'zium 
and traj)ezoid, the internal one by the articulation of the cuneiform and unciform. 
The articular surfaces are covered by a thin layer of cartilagd, and connected by 
tho following ligaments. 

Anterior or Palmar. External Lateral. 

Posterior or Dorsal. Internal Lateral. 

Synovial Membranes. 

The Anterior or Palmar Ligaments consist of short fibres, which pass obliquely 
between the bones of the. first and second row on the palmar surface. 

Tho Posterior or Dorsal Ligaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short; they are placed, one on the radial, the 
other on the ulnar side of the carpus; the former, the stronger and more distinct, 
connecting the scaphoid and trapezium bones, the latter the cuneiform and unci- 
form: they arc continuous with the lateral ligaments of the wrist-joint. 

There are two Synovial Membranes found in the articulation of tlie carpal 
bones with each other. The first of these, the more extensive, lines the under 
surface of the 'scaphoid, semilunar, and cuneiform bones, sending upwards two 
prolongations between their contiguous surfaces; it is then reflected over the 
bones of the second row, and sends down three prolongations between them, wJiich 
line their contiguous surfaces, and invust the carpal extremities of the four outer 
metacarpal bones. Tho second is the synovial membrane between the pisiform 
and cuneiform bones. 

Actions. Tho partial movement which takes place between the bones of each 
row is very inconsiderable ; tho movement between the two rows is more marked, 
but limited chiefly to flexion and extension. 
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9. Carpo Metacarpal Articulations. 

Articulation of the First Metacarpal Bone with the Trapezium. 

This is an enarthrodial joint. Its ligaments are a capsular and synovial mem- 
brane. The capsular lipafnent is a thick but loose capsule, which passes from 
the circumference of the upper extremity of the metacar})al bone, to the rough 
edge bounding the articular sui*face of the trapezium; it is thickest externally and 
behind, and lined by a scparjite synovial membrane. 

Articulation of the Four inner Metacarpal Bones with the Carpus. 

The joints formed between tlie carpus and four inner metacarpal bones, arc con- 
nected togetlier by dorsal, palmar, and interosseous ligaments. 

The Dorsal Ligaments^ the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsjil surface. The second metacarpal bone receives 
two fasciculi, one from tlie trapezium, the other from the trapezoid; the third me- 
tacarpal receives one from the os magnum; the fourth two, one from the os mag- 
num, and one from the unciform; the lifth receives a single fasciculus from the 
unciform bone. 

The Palmar Ligaments liavo a somewhat similar arrangement on the palmar 
surface, w’ith the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis; a middle one, from the os magnum; and an internal one, from 
the unciform. 

The Interosseous Ligaments consist of short thick fibres, which arc limited to 
one p.art of the carpo-mctacarpal articulation; they connect the inferior angles of 
the os magnum and unciform, with the adjacent surfaces of the third and fourth 
metacarpal bones. 

The Synovial Membrane is a continuation of that between the two rows of 
carpal bones. Occasionally the unciform has a separate synovial membrane, lining 
it and the fourth and fifth metacarpal bones. 

The Synovial Membranes of the wrist (fig. 1 19) are thus seen to bo live in 

119, — Vertical Section through the Articulations at the Wrist, showing the live 

Synovial Membranes. 
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number. The firsty the membrana sacciforinis, lining the lower end of the ulna, 
the sigmoid cavity of the radius, and upper surface of the triangular inter-articular 
fibro-cartilage. The second lines the lower end of the radius and intcr-articular 
fibro-cartilage above, and the scaphoid, semilunar, and cuneiform bones below. The 
third, the most extensive, covers the contiguous surfaces of the two rows of carpal 
bones, and passing between the bones of the second range, lines tho carpal extre- 
mities of tho four inner metacarpal bones. Tho fourth lines tho adjacent sur- 
faces of the trapezium and metacarpal bone of the thumb. And the fifth the 
adjacent surfaces of tho cuneiform and pisiform bones. 

Actions. Tho movement permitted in tho carpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in the different joints. Thus the articulation of tho metacarpal bone of tho 
thumb with the trapezium is most moveable, then the fifth metacarpal, and then 
the fourth. The second and third are almost immoveable. In the articulation of 
the metacarpal bone of tho thumb with tho trapezium, the movements permitted 
are flexion, extension, adduction, abductioii, and circumduction. 

Auticulation of the Metacaupal Bones with each other. 

The carpal extremities of the metacarpal bones of the fingers, articulate with 
one another at each side by small surfaces covered with cartilage, and connected 
tog(?ther by dorsal, palmar, jind interosseous ligaments. 

The Dorsal or Palmar Lujaments pass transversely from ono bone to another 
on the dorsal and palmar surfaces. The Interosseous Ligaments passing between 
their contiguous surfaces, just beneath their lateral articular facets. 

The Synovial Membrane lining tho lateral facets, is a reflection of that between 
the two rows of carpal bones. 

• Tho digital extremities of tho metacarpal bones of the fingers, are connected 
together by tho transverse ligament, a narrow fibrous band, [)assing transversely 
across their under {Surfaces, and blended with the ligaments of the nietacarpo-pha- 
langeal articulations. Its ^anterior surface presents four grooves for the passage 
of tho flexor tendons, and its sides are continuous with their sheaths. lU poste- 
rior surface blends with the ligaments of the metacarpo-phalangcal articulation. 

10. Me'^acarpo-pualakgeal Articulations (fig. 120).* ’ 

These articulations are of tho ginglynioid kind, formed by tho reception of each 
of the rounded heads of tho metacarpal bones of the four fingers, into a superficial 
cavity in the extremity of the first phalanges. They are connected by the fol- 
lowing ligaments, 

Anterior. Two Lateral. 

Synovial Membrane. 

The Anterior Ligaments are very thick and dense, they are placed on tho 
palmar surface of the joint in the interval between the lateral ligaments, to which 
they are connected; they aye loosely united to, the metacarpal bone, but very 
firmly to the base of the first phalanges. Their palmar surface is intimately 
united to the transverse ligament, each ligament forming with it a groove for the 
passage'^of tho flexor tendons, the sheath surrounding which is connected to it at 
each side. By their internal surface, they form part of the articular surface for 
the head of the, metacarpal bone, and are lined by a synovial membrane. 

♦The Lateral Ligaments are thick and strong rounded cords, placed one on each 
side of the joint, attached by ono extremity to tho sides of the head of the meta- 
carpal bones, and by the other, to the contiguous extremity of the phalanges. 

The Posterior Ligament is supplied by the extensor tendon of tho fingers placed 
over the back of each joint. 

Actions. The movements which occur in these joints are flexion, extension, 
adduction, abduction, and circumduction; the lateral movements are very limited. 
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II. Articulations of the Piialanoes. 


These are ginglymoid joints, connected by the following ligaments; 

Anterior. 

Two Lateral. 


120. — ^Articulations of the Phalanges. 


Metticurjur- jJiulangad 
Art/cV 


Synovial Membrane. 

The arrangement of these liga- 
ments is similar to those in the 
preceding articulations; the exten- 
sor tendon supplies the place of u 
posterior ligament. 

Actions, The only movements 
permitted in the phalangeal joints 
are flexion and extension; these 
movements are more extensive be- 
tween the first and second phalanges 
than between the second and third. 
The movement of flexion is very ex- 
tensive, but extension is limited by 
the anterior and lateral ligaments. 

ARTICULATIONS OF THE 
LOWER EXTREMITY. 

The articulations of the lower 
extremity comprise the following 
groups. I. The hip joint. 2. The 
knee joint. 3. The articulations 
Ixdween the tibia and fibula. 
4. The ankle joint. 5, The arti- 
culations of ’the tarsus. 6. The 
tarso-metatarsal articulations. 7. 
The metatarso phalangeal articula- 
tions. 8. The articulation of the 
phalanges. 

I. Hip Joint, (fig. 121). 

This articulation is an cnarthro- 
dial, or ball and socket joint, formed by the reception of the globular head ol* 
the femur into the cup-shai)ed cavity of the acetabulum. These two articulating 
surfaces are covered with cartilage, that on the head of the femur being thicker 
at the centre^han at the circumference, and covering the entire surface with the 
exception of a depression just below its centre for the ligjimcntum teres; that 
covering the acetabulum is much thinner at the centre than at the circumference, 
and is deficient in the situation of the circular depression at the bottom of this 
cavity. The ligaments of this joint are the 

Capsular. Cotyloid. t 

Ilio-femoral. Transverse. 

Teres. Synovial Membrane. 



anneal 
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The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin of the acetabulum above, and surrounding the neck of the femur below. 
Its upper circumference is attached to the acetabulum two or three linos external 
to the cotyloid ligament; but opposite the notch where tlie margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge of the obturator foramen. Its lower circumference surrounds the neck of 
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the femur, being attached, in front, to the spiral or anterior inter-trochanteric line; 
above, to the base of the neck; behind, to the middle of the neck of the. bone, 
about tlireo quarters of an inch from the posterior intcr-trochantcric line. It is 


121. — ^Lofb Hip Joint laid open. 



much thicker at the upper and anterior part of the joint where the greatest amount 
of resistance is required, than below, where it is thin, loose, and longer than in 
any otlier situation. Its exteriuil surface is rough, covered by numerous muscles, 
and separated in front from the F^soas and Jliacus by a synovial bursa, which not 
unfrequently communicates l)y a circular aperture with the cavity of the joint. It 
dilfers from the capsular ligament of the shoulder, in being much less loose and 
lax, and in not being perforated for the passage of a tendon. 

The Ilio-femoral Ligament (tig. lio) is an accessory band of fibres, extending 
obliquely across the front of the joint: it is intimately connected witn the capsular 
ligament, and serves to strengthen it in this situation. It is attached above to the 
anterior inferior spine of the ilium, below, to the anterior inter-trochanteric line. 

The Ligamentum Teres is a flat triangular band of fibres, implanted by its 
apex into the depression just below the middle of the head of the femur, and by 
its broad base, which cqpsists of two bundles of fibres, into the margins of the 
notch at the bottom of the acetabulum, becoming blended with the transverse 
ligament. It is formed of a bundle of fibres, the thickness and strength of which 
is very variable, surrounded by a tubular sheath of synovial membrane. Some- 
times the synovial fold only exists, or the ligament may be altogether absent. 

The Cotyloid Ligament is a fibro-cartilaginous rim attached to the margin of the 
acetabulum, the cavity of which it deepens, at the same time it protects the edges 
of the bone, and fills up the inequalities on its surface. It is prismoid in form, its 
base being attached to the margin of the acetabulum, its opposite edge being free 
and sharp; whilst its two surfaces are invested by synovial membrane, the external 
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one being in contact with the capsular ligament, the internal being inclined inwards 
so as to narrow the acetabulum and embrace tlie cartilaginous surface of the head 
of the femur. It is much thicker abovo and behind than below and in front, and 
consists of close, compact fibres, which arise from diflTerent points of the circum- 
ference of the acetabulum, and interlace with each other at very acute angles. 

The Transverse Ligament is a strong fiattened band of fibres, which crosses 
the notch at the lower part of the acetabulum, and converts it into a foramen. It 
is continuous at each side with the cotyloid ligament, and consists of fibres which 
arise from each side of the notch, and pass across ealSh other. An interval is left 
beneath this ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive, ^t invests tho cartilaginous sur- 
face of tho head of the femur, and all that portion of tho nock which is contained 
within the joint; from this point it is reflected on tho internal surface of the cai)- 
sular ligament, covers both surfaces of the cotyloid ligament, and lines tho cavity 
of the acetabulum, covers the mass of fat contained in tho fossa at tho bottom of 
this cavity, and is prolonged in tho form of a tubular sheath around tho liga- 
mentum teres on to the head of tho femur. 

The Muscles in relation with this joint are, in front, the Psoas and Iliacus, 
separated from the capsular ligament l»y a synovial bursa; above, the short head of 
the Rectus and Gluteus miniTuus, the latter being closely adherent to it; internally, 
the Obturator extornus and Pectineus; behind, the Pyriformis, Gemellus superior, 
Obturator interims, Gemellus inferior, Obturator externus, and Quadratiis femoris. 

The Arteries supplying it are derived from tho obturator, sciatic, internal cir- 
cumflex, and gluteal. 

The Nerves are articular branches from tho sacral plexus, great sciatic, obtu- 
rator, and accessory obturator nerves. 

Actions, Tho movements of 
the hip, like all enarthrodial 
joints, are very extensive; they 
aro flexion, extension, adduction, 
abduction, circumduction, and 
rotation. 

2. The Knee Joint. 

The knee is a ginglyiiioid, or 
hinge joint; tho bones entering 
into its formation are the con- 
dyles of the femur above, the 
head of the tibia ])elow, and the 
patella in front. The articular 
surfaces are covered with car- 
tilage, lined ^ by synovial mem- 
brane, and connected together 
by ligaments, some of whicli arc 
placed on the exterior of the 
joint, whilst others occupy its 
interior. 

External Ligaments. 

Anterior, or Ligamentum Pa- 
tellae. 

Posterior, or Ligamentum Pos- 
ticum Winslowii. 

Internal Lateral. 

Two External Lateral. 

Capsular. 


122. — Right Kneo Joint. Anterior View. 
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Internal Ligaments, 


Anterior, or External Crucial. 
Posterior, or Internal Crucial. 


Two Semilunar Fibro-cartilages. 
Transverse. 


Coronary. 


Synovial Membrane. 


i Ligamontum mucosum. 
Ligamenta alaria. 


The Anterior Ligament^ or Ligamentum Patellm (fig. 122), is that portion of the 
common tendon ol the extensor muscles of the thigli which is continued from the 
patella to the tubercle of the tibia, su])plying the place of an anterior ligament. 

It is a strong, fiat, ligamentous band, attached, above, to the apex of the patella 
and the rough de])ression on its posterior surface; below, to the lower part of the 
tuberosity of the tibia; its superficial fibres being continuous across the front ot 
the patella with those of the tendon of the Rectus femoris. Two synovial bursie 
are connected with this ligament and the patella; one is intej'poscd between the 
patella and tin? skin covering its anhudor surface; thi^ other, of small size, between 
the ligamentum patelhe and the upj»er part of the tul)erosity of the tibia. The 
posterior surface of this ligament is separated above from the knee joint by a 
larger mass of adipose tissue, its lateral margins are continuous with the aponeu- 
roses d(?rived from the Yasti muscles. 

The Posterior Ligament^ JA- 
g amentum Postieum IVinslowii 
( tig. 123), is a broad, fiat, fibrous 
band, which covers over the 
whole of the back part of the 
joint. It consists of two lateral 
|)ortions, formed chiefiy of ver- 
tical fibres, which arise above 
from the condyl(*s of the femur, 
and connected below with the 
back part of the liead of the tibia, 
being closely united with the 
temdons of the Gastrocnemii, 
l^lantaris, and Popliteus muscles; 
the central jiorlion is fonned of 
fasciculi obliquely directed and 
separated from one another by 
aj)ertures for the passage of 
vessels. The strongest of these 
fasciculi is derived from the 
t(mdon of the Semi-memhranosus, 
it passes from the back part of 
the inner tuberosity of the tibia, 
obli(piely upwards and outwards 
to the back 'part of the outer 
condyle of the femur. The 
posterior ligament forms part of 
the floor of the popliteal s[)ace, 
and upon it rests the •popliteal 
artery. 

The Internal Lateral TAgament is a broad, flat, membranous band, thicker 
behind than in front, and situated nearer to the back than the front of the 
joint. It is attached, above, to the inner tuberosity of the femur; below, to the 
inner tuberosity and inner surface of the shaft of the tibia, to the extent of about 
two inches. It is crossed, at its lower part, by the aponeurosis of the Sartorius, 
and the tendons of the Gracilis and Semi-tendinosus muscles, a synovial bursa 
being interposed. Its deep surface covers the anterior portion of the tendon of 
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the Semi-membranosus, the Bynovial membrane of the joint, and the inferior inter- 
nal articular artery; it is intimately adherent to the internal semi-lunar dbro- 
cartilage. 

The Long External Lateral Ligament is a strong, rounded, fibrous cord, 
situated nearer the posterior part of the articulation than the anterior. It is 
attached, above, to the outer tiibcrosity of the femur; below, to the outer part of 
the head of the fibula. Its outer surface is covered by the tendon of the Biceps, 
which divides into two parts, separated by this ligament, at its insertion. It has, 
passing beneath it, the tendon of the Popliteus muscle, and the inferior external 
articular artery. 

The Short External Lateral Ligament is an accessory bundle of fibres, placed 
behind and parallel with the preceding; attached, above, to the lower part of the 
outer tuberosity of the femur; below, to the summit of the styloid process of the 
fibula. This ligament is intimately connected with the capsular ligament, and 
has passing beneath it the tendon of the Popliteus muscle. 

The Capsular Ligament consists of an exceedingly thin, but strong, fibrous 
membrane, which surrounds the joint in the intervals left by the preceding liga- 
ments, being attached to the femur immediately above its articular surface ; 
below, to the upper border and sides of the patella, the margins of the head of 
the tibia and inter-articular cartilages, and being continuous behind with the pos- 
terior ligament. This membrane is strengthened by fibrous expansions, derived 
from the fascia lata and Vasti muscles, at their insertion into the sides of the 
patella. 

The Crucial^ are two interosseous ligaments of very considerable strength, 
situated in the interior of the joint, nearer its posterior than its anterior part. 
They are called crucial^ because they cross each other, somewhat like the lines of 

114. — Right Knee-Joint. Shewing Internal Ligaments. 
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the letter X; and have received the names anterior vxA posteriory from the posi- 
tion of their attachment to the tibia. 

The Anterior or External Crucial TAg ament (fig. 124), smaller than the poste- 
rior, arises from the inner side of the depression in front of the spine of the tibia, 
being blended with the anterior extremity of the external semi-lunar fibro-carti- 
lage, and passing obliquely upwards, baekwarks, and outwards, is inserted into 
the inner and back part of the outer condyle of the femur. 

The Posterior or Internal Crucial Ligament is larger in size, but less oblique 
in its direction than the anterior. It arises from the back part of the depression 
behind the spine of the tibia, and from the posterior extremity of the external 
semi-lunar dbro-cartilage; passing upwards, forwards, and inwards, it is inserted 
into the outer and front part of the inner condyle of the femur. As it crosses the 
anterior crucial ligament, a fasciculus is given off from it, which blends with its 
posterior part. It is in relation, in front, with the anterior ligament; behind, 
with the ligamentum })Osticum Winslowii. 

The Semi-lunar Fibro- Cartilages (fig. 125) arc two crescentic lamellje attached 
to the margins of the head of the tibia, serving to deepen its surface for articula- 


tion with the condyles of the femur. The 

circumference of each cartilage is thick and ^^5* — Head of Tibia, with Semi-lunar 
convex ; the inner free border, tliin and con- ‘^'•‘rtilages, etc Soon from above, 
cave. Their upper surfaces are concave, and 8 

in relation with the condyles of the femur; 
their lower surfaces are flat, and rest upon 
the head of the tibia. Each cartilfige covers 
nearly the outer two- third a of the corre- 
sponding articular surface of the tibia, the 
inner third being uncovered; l)oth surfaces 
are smooth, and invested by synovial mem- 
brane. 

The Internal Semi-lunar Fibro- Cartilage 
is nearly semicircular in form, a little elon- 
gated from before backwards, and broader behind than in front; its convex border 
is united to the internal lateral ligament, and to the head of the tibia, by means of 
the coronary ligaments; its anterior extremity, thin and pointed, is firmly im- 
planted into the depression in front of the spine of the tibia; its posterior extre- 



mity to the depression behind the spine. 

The External Semi-lunar Fibro- Cartilage forms nearly an entire circle, cover- 
ing a larger portion of the articular surface than the internal one. It is grooved 
on its outer side, for tlie tendon of the Popliteus muscle. Its circumference is 
held in connexion with the head of the tibia, by means of the coronary ligaments; 
and by its two extremities is firmly implanted in the depressions in front and 
behind the spine of the tibia. These extremities, at their insertion, are interposed 
between the attachments of the internal cartilage. The external semi-lunar fibro- 


cartilago gives off from its anterior border a fasciculus, which forms the trans- 
verse ligament. By its anterior extremitify it is continuous with the anterior 
crucial iigament. Its posterior extremity divides into three slips ; one, a 
strong cord, passes upwards and forwards, and is inserted into the outiu* side of 
the inner condyle, in front of the posterior crucial ligament; another fasciculus is 
inserted into the outer side of the inner condyle, behind the posterior crucial 
ligament; a third fasciculus is inserted into the back part of the anterior crucial 


ligament. 


The Transverse Ligament is a band of fibres, which passes transversely between 
the anterior convex margin of the cxteimal cartilage, to the anterior extremity of 
the internal cartilage; its thickness varies considerably in different subjects. 

The Coronary Ligaments consist of numerous short fibrous bands, which con- 
nect the convex border of the scmi-lunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 
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The Synovial Membrane of the knee-joint is the largest and most extensive in 
the body. Commencing at the upper border of the patella, it forms a largo cuU 
de-sac beneath the Extensor tendon of the thigh: this is sometimes replaced 
by a synovial bursa interposed between this tendon and the femur, which in 
some subjects communicates with the synovial membrane of the knee-joint, by an 
orifice of variable size. On each side of the patella, the synovial mehibrano 
extends beneath the aponeuroses of the Vasti muscles, and more especially beneath 
that of the Vastus internus; it covers the surface of the patella itself, and, beneath 
it, is separated from the anterior ligament by a considerable quantity of adipose 
tissue. In this situation, it sends otf a triangular-sliap(*d prolongation, containing 
a few ligamentous fibres, which extends from the anterior part of the joint below 
the patella, to the front of the inter-condyloid notch. This fold has been termed 
the Ugamentum mucosum. The Hgamenta alaria consist of two fringe-like 
folds, which extend from the sides of the ligamentum mucosum, upwards and out- 
wards, to the sides of the patella. The synovial membrane covers both surfaces 
of the semi-lunar libro-cartilages, and on the back part of the external one forms 
a cul-de-sac between the groove on its surface and the tendon of the Popliteus; 
it covers the articular surface of the tibia; surrounds the crucial ligaments, and 
inner surface of the ligaments which enclose the joint; lastly, it covers the entire 
surface of the condyles of the femur, and from them is continued on to the lower 
part of the front surface of the shaft. The pouch of synovial membrane between 
the Extensor tendons and front of the femur is supj>orted, during the movements 
of the knee, by a small muscle, the Sub-crura)us, which is inserted into it. 

The Arteries sui)plying this joint are derived from the anastomotic branch of 
the Femoral, articular branches of the Popliteal, and recurrent branch of the Ante- 
rior Tibial. 

The Nerves are derived from the obturator and external and internal popliteal. 

Actions. The chief movements of this joint are flexion and extension; but it is 
also capable of performing some slight rotatory movement. During flexion, the 
articuUu* surfaces of the tibia, covered by their inter-articular cartilages, glide 
backwards upon the condyles of the femur, the lateral posterior and crucial liga- 
ments are relaxed, the ligamentum patellae is put upon the stretch, the patella 
filling up the vacuity in the front of the joint between the femur and til)ia. In 
extension, the tibia and int<*r-articular cartihiges glide forwards upon the femur; 
all the ligaments are stretched, with the exception of the ligamentum patella^ 
which is relaxed, and admits of considerable lateral movement. The movement 
of rotation is permitted when the knee is semi-flexed, rotation outwards being 
most extensive. 

3. AuTICrLATIOXS BETWEEN THE TlBIA. AND FiBULA. 

The articulations between the tibia and fibula are eifected by ligaments which 
connect both extremities, as well as the centre of these bones. They may, conse- 
quently, be subdivided into three sets. i. The Superior Tibio-Fibular articula- 
tion. 2. The Middle Tibio-Fibular articulation. 3. The Inferior Tibio-Fibulnr 
articulation. 

I. SupEKioii Tibio-Fibular Articulation, 

This articulation is an arthrodial joint. The contiguous sui’faces of the bones 
present two flat ov.al surfaces covered with cartilage, and connected together by 
the following ligaments. 

Anterior Superior Tibio-Fibular. 

Posterior Superior Tibio-Fibular. 

Synovial Membrane. 

The Anterior Superior JAgament (fig. 124) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards, from the head of the fibula 
to the gatcr tuberosity of the tibia. 
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The Posterior Superior Ligament ie a single thick and broad band, which 
passes from the back part of the head of the fibula to the back part of the outer 
tuberosity of the tibia. It is covered in by the tendon of the Popliteus muscle. 

There is a distinct Synovial Membrane in this articulation. Occasionally the 
synovial membrane of the knee-joint is continuous with it at its upper and back 
part* 


2. Middle Tinio-FinuLAn Auttculatiox. 

The interval between the tibia and fibula is filled up by an interosseous mem- 
brane, which extends between the contiguous margins of the two bones. It 
consists of a thin aponeurotic lamina cojnposed of oldique fibres, which pass 
l>etween the interosseous ridges on the til)ia and fibula. It is broader above than 
below, and presents at its upper part a large oval a])erture for the yiassage of the 
anterior tibial artery forwards to the ant(‘rior aspi'ct of the leg; and at its lower 
third, another opening, for th(» passage of the anterior peroneal vessels. It is 
continuoiUJ below with tlie inferior interosseous ligament; and is perforated in 
numerous parts for the jiassage of small vessels, liy its anterior surface it is in 
relation with the Tiliialis anticus. Extensor longus digitoriim. Extensor proprius 
pollicis, Peroncus tertius, and the anterior tiliial vessels and nerve; behind, with 
the Tibialis posticus and Flexor longus pollicis muscles. 


3. IxFEiiion Timo-FinuLAtt Akticulatiox. 

This articulation, continuous with that of the ankle-joint, is formed by the 
convex surface at the lower end of the inner side of the fibula., being received 
into a concave surface on the outer side of the tibia. These surfaces, below, to 
the extent of about two lines, are smooth and coviu’od with cartilage, which is 
continuous with that of the ankle-joint. Its ligaments are — 

Inferior Interosseous. Posterior Inferior Tibio-fibular. 

Anterior Inferior Tibio-fibular. IVansverse. 

The Inferior Interosseous Ligament consists of numerous short, strong fibrous 
bands, which pass between the contiguous rough surfaces of the tibia and fibula., 
constituting the chief bond of union between these bones. It is continuous, above, 
with the interosseous membrane. 

The Anterior Inferior Ligament (fi^. 12^) is a flat triangular band of fibres, 
broader below than above, which extends obliquely downwards and outwards be- 
tw(Mm the adjacent margins of the tibia and filmla on the front aspect of the 
articulation. It is in relation, in front, with the Peroncus tertius, the aponeurosis 
of the leg, and the integument; behind, with the inferior interosseous ligament, 
and lies in contact with the cartiliige covering the astragalus. 

The Posterior Inferior Ligament^ smaller than the preceding, is disposed in 
a similar manner on the posterior surface of the articulation. 

The Transverse Ligament is a long narrow band of ligamentous fibres, con- 
tinuous with the preceding, passing transversely across the back of the joint, 
from the external malleolus to the tibia, a short distance from its malleolar process. 
The three preceding ligaments project somewhat below the margins of the bones, 
and form part of the articulating surface for the ankle-joint. 

The Synovial Membrane lining the articular surfaces is derived from that of 
the ankle-joint. 

Actions, The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces upon one another. 

N 
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4* Ankle Joint. 

The Ankle is a ginglymoid or hinge joint. The bones entering into its forma- 
tion are the lower extremity of tlie tibia and its malleolus, and the malleolus of 
the fibula, above, which, united, form an arch, in wliieh is received the upper 
convex surface of the astragalus and its two lateral facets. These surfaces are 
covered with cartilage, lined by synovial membrane, and connected together by 
the following ligaments: 

Anterior. Internal Lateral. 

External Lateral. 

Tlie Anterior Ligament (fig. 126) is a broad, thin, membranous layer, attached, 
above, to the margin of the articular surface of the tibia; below, to the margin of 
the astragalus, in front of its articular surface. It is in relation, in front, with 

ia6. — ^Ankle-Joint: Tarsal and Tarso-Metatarsal Articulations. Internal View. 

Right Side. 



the extensor tendons of the toes, the tendons of the Tibialis anticus and Peroneus 
tertius, and the anterior tibial vessels and nerve; posteriorly, it lies in contact 
with the synovial membrane. 

The Internal Lateral or Deltoid Ligament consists of two layers, superficial 
and deep. The superficial lager is a strong, flat, triangular band, attached, above, 
to the apex and anterior and posterior liorders of the inner malleolus. The most 
anterior fibres pass forwards to be inserted into the scaphoid; the middle descend 
almost perpendicularly to be inserted into the os calcis; and the posterior fibres 
pass backwards and outwards to be attached to the inner side of the astragalus. 
The deeper layer consists of a short, thick, and strong fasciculus, which passes 
from the apex of the malleolus to the inner surface of the astragalus, below the 
articular surface. This ligament is covered in by tlie tendons of the Tibialis 
posticus and Flexor longus digitorum muscles. 
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The External Lateral Ligament (fig. 127) consists of three fasciculi, taking 
different directions, and separated by distinct intervals. 

The anterior fasciculus^ the shortest of the three, passes from the anterior 
margin of the summit of the external malleolus, downwards and forwards, to the 
astragalus, in front of its external articular fac‘-et. 

The posterior fasciculus^ the most deeply seated, passes from the depression at 
the inner and back part of the external malleolus to the astragalus, behind its 
external malleolar facet. Its fibres are directed obliquely downwards and in- 
wards. 

The middle fasciculus^ the longest of the three, is a narrow rounded cord, pass- 
ing from the apex of the external malleolus downwards and slightly backwards to 
the middle of the outer side of the os c^alcis. It is covered by the tendons of the 
Peroneus longus and brevis. There is no ])Osterior ligament, its place being sup- 
plied by the transverse ligament of the tibia and fibula. 

The Synovial Membrane invests the cartilaginous surfaces of the tibia and 
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fibula, and sends a duplicature upwards between their Ioavct extremities; it is 
then reflected on the inner surface of the ligaments surrounding the joint, and 
covers the upper surface of the astragalus and its two lateral facets below. 

Relations. The tendons, vessels, and nerves in connection with this joint are, 
in front, from within outwards, the Tibialis anticus. Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve. Extensor communis digitorum, and 
Peroneus tertius; behind, from within outwards. Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve. Flexor longus pollicis, 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the joint are derived from the malleolar branches of the 
anterior tibial and peroneal. 

TKe Nerves are derived from the anterior tibial. 

Actions. The movements of this joint arc limited to flexion and extension, 
There is no lateral motion. 
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5. Articulations of the Tarsus. 

These articulations may be subdivided into three sets: i. The articulation of 
the first row of tarsal bones. 2. The articulation of the second row of tarsal 
bones. 3. Tlio articulation of the two rows with each other. 

I. Articulation of the First Row of Tarsal Bones. 

The articulation between the astragalus and os ealcis is an arthrodial joint, 
connected together by three ligaments. 

Kxternal Calcaneo-Astragaloid. Interosseous. 

Posterior Calcaneo-Astragaloid. Two Synovial Membranes. 

The External Calcaneo-Astragaloid Ligament (fig. 127) is a short, strong fasci- 
culus, passing from the outer surface of the astragalus, immediately beneath its 
external malleolar facet, to the outer edge of the os calcis. It is placed in front 
of the middle fasciculus of the external lateral ligament of the ankle-joint, with 
the fibres of which it is parallel. 

The Posterior Calcaneo-Astragaloid Ligament (fig. 126) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis; it 
is a short narrow band, the fibres of which are directed oblicpiely backwards and 
inwards. 

The Interosseous Ligament forms the chief bond of union between these bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity to 
the groove between the articulating surface's of the astragalus, by the other, to a 
corresponding depression on the uj>per surface of the os calcis. It is v(‘ry thick 
and strong, being at least an inch in breadth from side to side, and serves to unite 
the os calcis and astragalus solidly together. 

The Sgnovial Membrarics {iv^,i2C)) liYG two in number, one for the posterior 
calcaneo-astragaloid articulation, a second for the anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the con- 
tiguous surfaces of the astragalus and scaphoid bones. 


2. Articulations of the Second Row of Tarsal Bones. 

'Flic articulations between the scaphoid, cuboid, and three cuneiform arc effected 
by the following ligaments. 

Dorsal. Plantar. 

Interosseous. 

The Dorsal JAgaments are small bands of parallel fibres, which pass from each 
bone to the neighbouring bones with which it articulates. 

The Plantar Ligaments have the same arrangement on the plantar surface. 

The Interosseous TAgamefits are four in numlier. They consist of strong 
transverse fibres, which pass between the rough non-articular surfaces of adjoin- 
ing bones. There is one between the sides of the scaphoid and cuboid, a second 
between the internal and middle cuneiform bones, a third between the middle and 
external cuneifonn, and a fourth betw(*en the external cuneiform and cuboid. 
The scaphoid and cuboid, when in contact, present each a small articulating facet, 
covered with cartilage, and lined either by a separate synovial membrane, or by 
an offset from the common tarsal synovial membrane. 


3. Articulations of the Two Rows of the Tarsus with each other. 
I'hese articulations consist of ligaments that may be conveniently divided into 
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Dorsal. 


128. — Ligaments of Plantar Surface of the 
Foot. 


threo sets. i. The articulation of the os calcis with the cuboid. 2. The os 
calcis with the scaphoid. 3. The astragalus with tho scaphoid. 

I. Tho ligaments connecting the os calcis with the cuboid are four in numbej*. 

{ Superior Calcaneo-Cuboid. 

Internal Calcaneo-Cuboid (Interosseous). 

PI nfor j Calcaneo-Cuboid. 

rianrar. | Calcaneo-Cuboid. 

Synovial Membrane. 

The Superior Calcaneo-Cuboid Ligament (tig. 127) is a thin and narrow 
fasciculus, whicli passes between the contiguous surfaces of the os calcis and 
cuboid, on the dorsal surface of the joint. 

The Internal Calcaneo-Cuboid {Interosseous) Ligament (fig. 127) is a short, but 
thick and strong, band of fibres, arising from the os calcis, in the deep groove which 
intervenes between it and the astragalus; being closely blended, at its origin, 
with the superior calcaneo-scaphoid ligament. It is inserted into the inner side 
of the cuboid bone. This ligament forms one of tho chief bonds of union betwetm 
tlie first and second row of the tarsus. 

The Long Calcnneo- Cuboid (fig. 128), the most superficial of the two plantar 
ligaments, is the longest of all the liga- 
ments of the tarsus, being attached pos- 
teriorly to the under surface of the os 
calcis, as far forwards as the ant(‘rior 
tubercle, and passing horizontally for- 
wards to the tuberosity on the under 
surface of the cuboid bone, the more 
superficial fibres being continued for- 
wards to the bases of the second, third, 
and fourth metatarsal bones. This liga- 
ment crosses the groove on the under 
surface of the cuboid bone, converting it 
into a canal for the passage of the ten- 
don of the Feroneus longus. 

.The Short Calcauco- Cuboid lies nearer 
to the bones tliaii the preceding, from 
which it is separated by a little areolar 
adipose tissue. It is exceedingly broad, 
and about an inch in length ; passing 
from the tuberosity at the fore part of 
tlie under surface of the os calcis, to the 
inferior surface of the cuboid bone be- 
hind the ])cronoal groove. A synovial 
membrane lines the contiguous surfaces 
of the bones, and is refiected upon the 
ligaments connecting them. 

2. The ligaments connecting the os 
calcis with tho scaphoid are two in num- 
ber. 

Superior Calcaneo- Scaphoid. 

Inferior Calcaneo- Scaphoid. 

Synovial Meml)ranc. 

Tho Superior Calcaneo -Scaphoid 
arises, (fig. 1 27) as already mentioned, with 
tho internal c^caneo-cuboid in the deep 
groove between tho astragalus and os calcis, it passes forward from the inner 
side of the anterior extremity t)f the os calcis to the outer side of the scaphoid 
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bone. These two ligaments resemble the letter Y, being blended together behind, 
but separated in front. 

The Inferior Calcaneo^ Scaphoid {fig, 128) is by far the largest and strongest of 
the two ligaments of tliis articulation; it is a broad and thick band of ligamentous 
fibres, which passes forwards and inwards from the anterior and inner extremity 
of the 08 calcis, to the under surface of the scaphoid bone. This ligament not only 
serves to connect the os calcis and scaphoid, but supports the head of the astra- 
galus, forming part of the articular cavity in which it is received. Its upper 
surface is lined by the synovial membrane continued from the anterior calcaneo- 
astragaloid articulation. Its under surface is in contact with the tendon of the 
Tibialis posticus muscle. 

3. The articulation between the astragalus and scaphoid is an enarthrodial 
joint; the rounded head of the astragalus being received into the concavity formed 
by the posterior surface of the scaphoid, the anterior articulating surface of the 
calcaneuin, and the upper surface of the calcaneo-seaphoid ligament, which fills up 
the triangular interval between these bones. The only ligament of this joint is 
the superior as tragalo- scaphoid, a broad band of ligamentous fibres, which passes 
obliquely forwards from the neck of the astralagus, to the superior surface of the 
scaphoid bone. It is thin and weak in texture, and covered by the Extensor 
tendons. The inferior calcaneo-seaphoid supplies the place of an inferior liga- 
ment. 

The Synovial Membrane which lines this joint is continued forwards from the 
anterior calcnneo-astragaloid articulation. This articulation permits of considpjable 
mobility ; but its feebleness is such as to occasionally allow of dislocation of the 
astragalus. 

The Synovial Membranes (fig. 1 29) found in the articulations of the tarsus are 

129. — Oblique Section of tho Articulations of the Tarsus and Metatarsus. 

Shewing the Six Synovial Membranes. 



four in number: one for the posterior calcanco-astragaloid articulation; a second 
for tho anterior calcfinco-astragaloid and astragalo-scuphoid articulations; a third 
for the calcaneo-cuboid articulation ; and a fourth for the articulations between 
the scaphoid and the three cuneiform, the three cuneiform with each other, tho 
external cuneiform with the cuboid, and tho middle and external cuneiform with 
the bases of the second and third metatarsal bones. The prolongation which Knes 
the metatarsal bones, passes forwards between the external and middle cuneiform 
bones. A small synovial membrane is sometimes found between the contiguous 
surfaces of the scaphoid and cuboid bones. 

Actions* The movements permitted between tho bones of tho first row, the 
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astragalus, and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between the bones of the second row is very slight, the articulation between the 
scaphoid and cuneiform bones being more moveable than those of the cuneiform 
with each other and with the cuboid. The movement which takes place between 
the^ two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may l)e slightly flexed, and extended, or carried inwards 
and outwards. 

6. Tarso-Metataksal Articulations. 

These are arthrodial joints. The bones entering into their formation are the 
internal, middle, external cuneiform, and cuboid, which articulate with the meta- 
tarsal bones of the five toes. The metatarsal bone of the first toe articulates with 
the internal cuneiform; that of the second is deeply wedged in between the in- 
ternal and external cuneiform, resting against the middle cuneiform, and being the 
most strongly articulated of all the metatarsal bones; the third metatarsal articu- 
lates with the extremity of the external cuneiform; the fourth with the cuboid 
and external cuneiform; and the fifth with the cuboid. These various articular 
surfaces are covered with cartilage, lined by synovial membrane, and connected 
together by the following ligaments. 

Dorsal. Plantar. 

Interosseous. ’ 

'pio Dorsal Ligaments consist of strong, flat, fibrous bands, which connect the 
tarsal with the metatarsal bones. The first metatarsal is connected to the inter- 
nal cuneiform by a single broad, thin, fibrous band; the second has three dorsal 
ligaments, one from each cuneiform bone; the third has one from the external 
cuneiform; and the fourth and fifth have one each from the cuboid. 

The Plantar Ligaments consist of strong fibrous bands connecting the tarsal 
and metatarsal bones, but disposed with less regularity than on the dorsal surface. 
Those for the first and second metatarsal are the most strongly marked; the 
second and third receivcj strong fibrous bands, which pass obliquely across from 
the internal cuneiform; the plantar ligaments of the fourth and fifth consist of a 
few scanty fibres derived from the cuboid. 

The Interosseous Ligaments arc three in number: internal, middle, and exter- 
nal. The internal one passes from the outer extremity of the internal cuneiform, 
to the adjacent angle of the second metatarsal. The middle one, less strong than 
the preceding, connects the external cuneiform with the adjacent angle of the 
second metatarsal. The external interosseous liganuuit connects the outer angle 
of the external cuneiform with the adjacent side of the third metatarsal. 

The Sgnovial Membranes of these articulations are three in number: one for the 
metatarsal bone of the great toe, with the internal cuneiforni: one for the second 
and third metatarsal bones, with the middle and external cuneiform; this is con- 
tinuous with the great tarsal synovial imunbranc: and one for the fourth and fifth 
metatarsal bones with the cuboid. The synovial membranes of the tarsus and 
metatarsus are thus seen to be six in number (fig. 129). 

Articulations of the Metatarsal Bones with each other. 

At their tarsal extremities, the metatarsal bones are connected together by dorsal, 
plantar, and interosseous liganumts. The dorsal and plantar ligaments pass from 
one metatarsal bone to another. The interosseous ligaments lie deeply between the 
rough non-articular portions of their latin’al surfaces. The articular surfaces are 
covered by synovial membrane, continued forwards from their respective tarsal 
joints. At their digital extremities, they are connected to each other by the trans- 
verse metatarsal ligament, which holds them loosely together. This ligament, 
which is analogous to the same structure in the hand, connects the great toe 
Avith the rest of the metatarsal bones, which in this respect differs from the same 
structure in the hand. 
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j4cS^ons. The movement permitted hi the tarsal ends of tlie metatarsal bones is 
limited to a slight gliding of the articular surfaces upon one another; considerable 
motion, however, takes place in their digital extremities. 

JVlETifl'AKSO-PlIALANGEAL ARTICULATIONS. 

The heads of the metatarsal bones are connected with the concave lU’ticular 
surfaces of tlic first phalanges by t^^e following ligaments: ^ 

Anterior or Plantar. Two Lateral. 

^Synovial Membrane. 

They are arranged |)rccisely similar the t!ori*esponding parts in the hand, 
'riie expansion of tlie extensor tendon supplies the place of a posterior ligament. 

Actions. The movements permitted in the metatarso-phalaiigeal articulations are 
tiexion, ex tension, abduction, and adduction. 


Articulation of the Phalanges. 

The ligaments of tlu^se articulations are similar to those found in the hand; each 
pair of phalanges being connected by an anterior or plantar and two lateral liga- 
ments, and their articular^ surfaces lined by synovial membrane. Their actions 
are also similar. 



The Muscles and Fasciae. 

T he Muscles and Fascias are described conjointly, in or'ier that the student may 
consider the arrangement of the latter in his dissection of the former. It is 
rare for the student of anatomy in this country to have the opportunity of dissect- 
ing the fascia} separately; and it is from tlii^ reason, as well as from the close 
connexion that exists between the muscles and their investing aponeuroses, that 
they are considered together. Some general observations are first made on the 
anatomy of the muscles and fiisciaj, the special description being given in con- 
nexion with the different regions. ^ 

The Muscles are the active organs of locomotion. They are formed of bundles 
of reddish fibres, consisting chemically of fibrine, and endowed with the property 
of contractility. 

Muscle is of a deep rod colour, the intensity of which varies considerably with 
the age and health of the individual. It is composed of bundles of parallel fibres, 
placed side by side, and connected togiither by a delicate web of areolar tissue. 
Each lasciciilus .consists* of numerous smaller bundles, and these o^ single fibres, 
which, from their minute size and comparatively isolated appearance, have been 
called ultimate fibres. Two kinds of ultimate muscular fibre arc found in the 
animal body, viz., that of voluutary or animal life, and that of involuntary or 
organic life. The ultimate tilire of animal life is' capable of being cither excited 
or controlled by the efl'orts of the will, and is characterised, on microscopic exami- 
nation, by its size, its uniform calibre, and the presence of minute transverse bars, 
which are situated at short and regular distances throughout its whole extent. Of 
such is composed the muscular tissue of the trunk and limbs; the fibres of the 
heart, and some of those of the oesophagus: the muscles of the internal ear, and 
those of the urethra, present a similar structure, although they are not capable of 
being acted upon by the will. Involuntary muscular fibre is entirely withdrawn 
from the influence of volition, and is charjicterised, on microscopic examination, by 
the ultimate fibrils being homogeneous in structure, of smaller size than those of 
animal life, flattened, and unstriped; of such the m\iscles of the digestive canal, 
the bladder, and uterus are composed. 

Each muscle is invested externally by a thin cellular layer, forming what is 
called its sheath^ which not only covers its outer surface, but penetrates into its 
interior in the intervals l)etween the fasciculi, surrounding these, and serving as a 
bond of connection between them. 

The voluntary muscular fibres terminate at either extremity in fibrous tissue, 
the separate fibrilhe of which being, in some cases, aggregated together, form a 
rounded or flattened fibrous cord or tendon; in the flat muscles, the separate fibres 
are arranged in flattened membranous lamina;, temed aj}oneuroses\ and it is in 
one or other of these forms, that nearly every muscle is attached to the part which 
it is destined to move. 

The involuntary muscular fibres, on the contrary, form a dense .interlacement, 
crossing each other at various angles, forming a layer of variable thickness, which 
usually circumscribes the wall of some cavity, which, by its contraction, it 
constricts. * 

Muscles vary considerably in their form* In the limbs, they are of considerable 
length, especially the more superficial ones, the deep ones being generally broad; 
they surround the bones, and fom an important protection to the various joints. 
In the trunk, they are broad, flattened, and expanded, forming the parietes of the 
cavities which they enclose; hence the reason of the terms, longy brogd^ shorty etc., 
used in the description of a muscle. 

There is considerable variation in the arrangement of the fibres of certain 
muscles, in relation to the tendon to which they ai'o attached. In some, the fibres 
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aro arranged longitudinally, and terminate at either end in a narrow tendon, so 
that the muscle is broad at the centre, and narrowed at either extremity: such a 
muscle is said to be fusiform in shape, as the Rectus femoris. If the fibres con- 
verge, like the plumes of a pen, to one side of a tendon, which runs the entire 
length of the muscle, it is said to be penniformy as the Peronei; or, if they converge 
to both sides of a tendon, they are called bipenniform^ as the Rectus femoris; if 
they converge from a broad surface to a narrow tendinous point, they are then 
said to be radiated^ as the Temporal and Glutei muscles. ^ 

Their size presents considerable variation: the Gastrocnemius forms the chief 
bulk of the back of the leg, and the fibres of the Sartorius are nearly two feet in 
length, whilst the Stapedius, a small muscle of the internal ear, weighs about a 
grain, and its fibres are not more than two lines in length. In each case, how- 
ever, they are admirably adapted to execute the various movements they are 
required to perform. 

The names applied to the various muscles have been derived: i, from their situ- 
ation, as the Tibialis, Radialis, Ulnaris, Peroneus; 2, from their direction, as the 
Rectus abdominis, Obliqui capitis. Transversal is; 3, from their uses, as Flexors, 
Extensors, Abductors, etc. ; 4, from their shape, as the Deltoid, Trapezius, Rhom- 
boideus; 5, from the number of their divisions, as the Biceps (from having two 
heads), the Triceps (from having three heads) ; 6, from their points of attachment, 
as the Sterno-clcido-mastoid, Stemo-hyoid, Sterno-thyroid. 

In the description of a muscle, the term origin is meant to imply its more fixed 
or central attachment; and the term insertion^ the moveable point upon which 
the force of the muscle is directed: this holds true, however, for only a very small 
number of muscles, such as those of the face, which are attached by one extremity 
to the bone, and by the other to the moveable integument; in the greater number, 
the muscle can be made to act from either extremity. 

In the dissection of the muscles, the student should pay especial attention to 
the exact origin^ insertion^ and actions of each, and its more important relations 
with surrounding parts. An accurate knowledge of the points of attachment of 
the muscles is of great importance in the detenninatioii of their action. By 
a knowledge of the action of. the muscles, the surgeon is able at once to cxplain- 
the causes of displacement in the various forms of fracture, or the causes which 
produce distortion in various forms of deformities, and, consequently, to adopt 
appropriate treatment in each case. The relations, also, of some of the muscles 
especially those in immediate apposition with the larger blood-vessels; and the 
surface-markings they produce should be especially remembered, as they fonn 
most useful guides to the surgeon in the application of a ligature to these vessels. 

The Fasciae {fascia^ a bandage) are fibro-areolar or aponeurotic laminae, of vari- 
able thickness and strength, found in all regions of the body, investing the softer 
and more delicate organs. The fasciae have been subdivided, from the structure 
which they present, into two groups, fibro-areolar or superficial fasciae, and aponeu- 
rotic or deep fascim. 

The Jibro-areolar fascia is found immediately beneath the integument over 
almost the entire surface of the body, and is generally known as the superficial 
fascia. It connects the skin with the deep or aponeurotic fascia, and consists of 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, wliere adipose tissue is never deposited, this tissue is 
very liable to serous intiltration. This fascia varies in thickness in different parts 
of the body: in the groin it is so thick as to be capable of being subdivided into 
several laminsc, but in the palms of the hands it is of extreme thinness, and inti- 
mately adherent to the integument. The superficial fascia is capable of separation 
into two or more layers, between wliidi are found the superficial vessels and nerves, 
and superficial lymphatic glands; as the superficial epigastric vessels in the ab- 
dominal region, the radial and ulnar veins in the forearm, the saphenous veins 
in the leg and thigh, as well as in certain situations cutaneous muscles, as the 
Platysma myoides in the neck. Orbicularis palpebrarum around the eyelids. It is 
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most distinct at the lower part of the abdomen, the scrotum, perinseum, and in the 
extremities; is very thin in those regions where muscular fibres are inserted into 
the integument, as on the side of the neck, the face, and around the margin of the 
anus, and almost entirely wanting in the palms of the hands and soles of the feet, 
where tlie integument is adherent to the subjacent aponeurosis. The superficial 
fascia connects the skin to the subjacent parts, serves as a soft nidus, for the pas- 
sage of vessels and nerves to the integuments, and retains the warmth of the body 
from the adipose tissue^ contained in its areolae, being a bad conductor of caloric. 

The aponeurotic or deep fascia is a dense inelastic and unyielding fibrous 
membrane, forming sheaths for the muscles, and aflbrding them broad surfaces for 
attachment, it consists of shining tendinous fibres, placed parallel with one another, 
and connected together by other fibres disposed in a reticular manner. It is usu- 
ally exposed on the removal of the superficial fascia, forming a strong investment, 
which not only binds down collectively the muscles in each region, but gives a 
separate sheath to each, as well as to the vessels and nerves. The fasciae are 
thick in unprotected situations, as on the outer side of a limb, and thinner on 
the inner side. By Bichat, aponeurotic fasciae were divided into two classes, 
aponeuroses of insertion, and aponeuroses of investment. 

The aponeuroses of insertion serve for the insertion of muscles. Some of these 
are formed by the expansion of a tendon into an aponeurosis, as, for instsince, the 
tendon of the Sartorius; others do not originate in tendons, as the aponeuroses of 
the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well as 
for each individual muscle. Many aponeuroses, however, servo both for invest- 
ment and insertion. Thus the deep fascia on the front of the leg gives 
attachment to the muscles in this region; and the aponeurosis of insertion given off 
from the tendon of the Biceps is continuous with the investing fascia of the fore- 
arm, and gives origin to the muscles in this region. The deep fascisB assist the 
muscles in their action, by the degree of tension and pressure they make upon their 
surface; and in certain situations this is increased and regulated by muscular 
action, as, for instance, by the Tensor vaginm femoris and Gluteus maximus in 
the thigh, by the Biceps in the leg, and Palmaris longus in the hand. In the 
limbs, the fascisc not only invest the entire limb, but give off septa, which sepa- 
rate the various muscles, and are attached beneath to the periosteum; these pro- 
longations of fascia*, arc usually spoken of as intermuscular septa. 

The Muscles and Fascia3 may be arranged, according to the general division of 
the body, into, i. Those of the hesid, face, and neck. 2. Those of the trunk. 
3. Those of the upper extremity. 4. Those of the lower extremity. 


MUSCLES AND FASCIAE OF THE HEAD AND FACE. 


The Muscles of the Head and Face consist of ten groups, arranged according 
to the region in which they are situated. 


1. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 


6. Superior Maxillary Region. 

7. Inferior Maxilhiry Region. 

8. Inter-Maxillary Region. 

9. Temporo-Maxillary Region. 

10. Pterygo-Maxillary Region. 


The Muscles contained in each of these groups are the following. 


1. Epicranial Region, 
Occipito-frontalis. 

2. Auricular Region, 
Attollens aurem. 

Attrahens aurem. 

Retrahens aurem. 


3. Palpebral Region, 
Orbicularis palpebrarum. 
Corrugator supercilii. 

Tensor tarsi. 

4. Orbital Region. 
Levator palpebrae. 
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Rectus superior. 

Rectus inferior.. 

Rectus internus. 

Rectus externus. 

Obliquus superior. 

Obliquus inferior. 

5. Nasal Region, 

Pyramidalis nasi. 

Levator labii superioris aheque nasi. 

Levator proprius alaj nasi posterior. 

Levator proprius alae nasi anterior. 

Compressor nasi. 

Compressor narium minor. 

Depressor alse nasi. 

6. Superior Maxillary Region, 

Levator labii superioris proprius. 

Levator anj^uli oris. 

I. Epicr^vnial Region — Occipito-Frontalis. 

Dissectioni^g, 130). The head being shaved, and a block placed beneath the back of the 
neck, make a vertical incision through the skin from before backwartls, commencing at the root 
of the nose in front, and terminating behind at the occipital protubenince ; make a second 
incision in a horizontal direction along the forehead and around the side of the head, from 

1 30. — Dissection of the Head, Face, and Neck. 
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the anterior to the posterior extremity of the preceding. Raise the skin in front from the 
subjacent muscle from below ui)wards this must be done with extreme care, on account 
of their intimate union. The tendon of this muscle is best avoided by removing the in- 
tegument from the outer surface of the vessels and nerves which lie between the two. 

The superficial fascia in the epicranial region is a firm, dense layer, intimately 
adherent to the integument, and to the Oecipi to- frontalis and its tendinous aponeu- 
rosis; it is continuous, behind, 'with the superficial fascia at the back part of the 
neck; and, laterally, is continued over the temporal aponeurosis; it contains be- 
tween its layers the small muscles of the aux^le, and the superficial temporal 
vessels and nerves. 

The Occipito-frontalis (fig. 1 31) is a broad musculo-fibrous layer, which covers 
over the whole of one side of the vertex of the skull, from the occiput to the eye- 



Zygomaticus major. 

Zygomaticus minor. 

7. Inferior MaMilary Region, 
Levator labii inferioris. 

Depressor labii inferioris. 

Depressor anguli oris. 

8. Inters Maxillary Region, 
Buccinator. 

Risorius. 

Orbicularis oris. 

g. Temporo^Maxillary Region, 
Masseter. 

Temporal. 

10. Ptery go- Maxillary Region, 
Pterygoideus externus. 
Pterygoideus internus. 
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brow. It consists of two muscular bellies, separated by an intervening tendinous 
aponeurosis. The occipital portion^ thin, quadrilateral in fonn, and about an inch 
and a half in length, arises from the outer two-thirds of the superior curved line 
of the occipital bone, and from the mastoid portion of the temporal. Its fibres of 
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origin are tendihous, but they soon become muscular, and ascend in a parallel 
direction to terminate in the tendinous aponeurosis. The frontal portion is thin, 
of a quadrilateral form, and intimately adherent to tlie skin. It is broader, its 
fibres are longer, and their structure more pale than the occipital portion. Its 
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internal fibres are continuous with those of the Pyramidulis nasi. Its middle 
fibres become blended with the Corrugator supercilii and Orbicularis: and the 
outer fibres are also blended with the latter muscle over the external angular 
process. The inner margins of the two frontal portions of the muscle are joined 
together for some distance above the root of the nose; but between the occipital 
portions there is a considerable but variable interval. 

The aponeurosis covers over the whole of the vertex of the skull without any 
separation into two lateral parts, and is connected with the occipital and frontal 
portions of the muscle. Behind, it is attached, in the interval between the occi- 
pital origins, to the occipital protuberance and superior curved lines above the 
attachment of the trapezius; in front, it forms a short angular prolongation be- 
tween the frontal portions; and on each side, it has connected with it the Attollens 
and Attrahens aurem muscles: in this situation it loses its aponeurotic character, 
and is continued over the temporal fascia to the zygoma by a layer of laminated 
areolar tissue. This aponeurosis is closely connected to the integument by a 
dense fibro-ccllular tissue, which contains much granular fat, and in which ramify 
the numerous vessels and nerves of the integument; it is loosely connected with 
the pericranium by a quantity of loose cellular tissue, which allows of a considerable 
degree of movement of the integument. 

Nerves. The Occipito-frontalis is supplied (frontal portion) by the supra-orbital 
and facial nerves; (occipital portion) by the posterior auricular branch of the facial 
and the small occipital. 

Actions. This muscle raises the eyebrows and the skin over the root of the nose ; 
at the same time it throws the integument of the forehead into transverse wrinkles, 
a predominant expression in the emotions of delight. It also moves the scalp from 
before backwards, by bringing alternately into action the occipital and frontal 
portions. 

Aukiculau Region (fig. 13 i). 

Attollens Aurem. Attrahens Aurem. 

Retrahens Aurem. 

These three small muscles arc placed immediately beneath the skin around the 
external ear. In man, in whom the external ear is almost immoveable, th(;y are 
rudimentary. They are the analogues of Large and important muscles in some of 
the mammalia. 

Dissection, This requires considerable care, and should bo performed in the following 
manner. To expose the Attollens aurem ; draw the pinna or broad x^art of the ear down- 
wards, when a tense band will be felt beneath the skin, x^assing from the side of the head 
to the ux^per part of the concha ; by dividing the skin over the tendon, in a direction from 
below upwaros, and then reflecting it on each side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the helix backwards by means of a nook, when the muscle 
will be made tense, and may be exposed in a similar manner to the preceding. To expose 
the Retrahens aurem, draw the pinna forwards, when the muscle being made tense may be 
felt beneath the skin, at its insertion into the back part of the concha^ and may be exxiosed 
in the same manner as the other muscles. 

The Attollens Aurem (superior auricuhe), the largest of the three, is thin, 
and of a radiated form; it arises from the a{>oneurosis of the Occipito-frontalis, and 
is inserted by a thin, flattened tendon into the uxiiier and anterior part of the concha. 

Relations. Externally, with the integument; internally, with the Temporal apo- 
neurosis. 

The Attrahens Aurem (anterior auriculae), the smallest of the three, is of a 
triangular form, very thin in texture, and its fibres pale and indistinct. It arises 
from the lateral edge of the aponeurosis of the Occipito-frontalis; its fibres con- 
verge to be inserted into the front of the helix. 

Relations. Externally, with the skin; internally, with the temporal fascia, 
which separates it from the temporal artery and vein. 

The Retrahens Aurem (posterior auriculas) consists of two or three fleshy 
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fasciculi, which arise from the mastoid portion of the temporal bone hj short 
aponeurotic fibres. They are inserted into the back part of the concha. 

Melations. Externally^ with the integument; internally^ with the mastoid portion 
of the temporal bone. 

Nerves, The Attollens aurem is supplied by the small occipital; the Attrahens 
aurem, by the facial and aurieulo- temporal branch of the inferior maxillary, and 
the Retrahens aurem, by the posterior auricular branch of the facijil. 

Actions, In man these muscles possess very little action ; their use is sufficiently 
expressed in their names. 


Palpebral Region (fig. 13 i). 

Orbicularis Palpebrarum. Levator Palpebrse. 

Corrugator Supercilii. Tensor Tarsi. 

Dissection (fig. 1 3 o — 4), In order to expose the muscles of the face, continue the longitudinal 
incision made in the dissection of the Occipito-frontalis, down the median line of the face to 
the tip of the nose, and from this point onwards to the upper lip; another incision should 

be carried along the margin of the lip to the angle of the mouth, and transversely across 

the face to the angle of the jaw. The integument should also bo divided by an incision 
made in front of the external car, from the angle of the jaw, upwards, to the transverse 
incision made in exposing the Occipito-frontalis. These incisions include a square-shaped 
fiap which should be carefully removed in the direction marked in the figure, as the mus- 
cles at some points are intimately adherent to the integument. 

The Orbicularis Palpebrarum is a sphincter muscle which surrounds the whole 
circumference of the orbit and eyelids. It arises from the internal angular process 
of the frontal bone, from the nasal process of the superior maxillary in front of 
the lachrymal groove, and from the anterior surface and borders of a short tendon, 
the Tendo palpebrarum, placed at the inner angle of the orbit. The muscle, thus 
arising, forms a broad, thin, and flat plane of elliptical fibres, which cover the eye- 
lids, surround the circumference of the orbit, and spread out over the temple, and 
downwards on the check, becoming blended with the Occipito-frontalis and Corru- 
gator supercilii. The palpebral portion (cilijiris) of the Orbicularis is thin and 
pale; it arises from the bifurcation of the Tendo palpebrarum, and forms a scries 
of concentric curves, which arc united on the outer side of the eyelids at an acute 
angle by a cellular raphe, some being inserted into the external tarsal ligament 
and malar bone. The orbicular portion (orbicularis latus) is thicker, of a reddish 
colour, its fibres well developed, forming a complete ellipse. 

The tendo palpebrarum (oculi) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
anterior to the lachrymal groove. Crossing the lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. As the tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from its posterior surface, which expands over the sac, and is 
attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
the Tendo palpebrarum. 

Relations, By its superficial surface^ the orbicular portion is closely adherent to 
the integument, more especially over the upper segment of the muscle; the palpe- 
bral portion being separated from the skin by loose areolar tissue. By its deep 
surface^ above, with the Occipito-frontalis and Corrugator supercilii, with which 
it is intimately blended, and with the supra-orbital vessels and nerve; below, it 
covers the lachrymal sac and the origin of the Levator labii superioris, Levator 
labii superioris alasque nasi, and the Zygomaticus major and minor muscles. 
Internally^ it is occasionally blended with the Pyramidalis nasi. Externally^ it lies 
on the temporal fascia. On the eyelids, it is separated from the conjunctiva by a 
fibrous membrane and the tarsal cartilages. 

The Corrugator Supercilii is a small, narrow, pyramidal muscle, placed at the 
inner extremity of the eyebrow beneath the Occipito-frontalis and Orbicularis 
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palpebrarum muscles. It arises from the inifer extremity of the superciliary ridge; 
its hbres pass upwards and outwards, to bo inserted into the under surface of the 
orbicularis, opposite the middle of the orbital arch. 

Relations, By its anterior surface^ with the Occipito-fron tails and Orbicularis 
palpebrarum muscles. By its posterior surface^ with the frontal bone and supra- 
orbital vessels and nerve. ' 

The Levator Palpebrce will bo described with the. muscles of the orbital region. 

The Tensor Tarsi is a Wnall thin muscle, about three lines in breadth and six 
in length, situated at the inner side of the orbit^ beneath the Tendo oculi. It 
arises from the crest and adjacent part of the orbital surface of the lachrymal bone, 
and passing across the lachrymal sac, divides into two slips, which cover the la- 
chrymal canals, and arc inserted into the tarsal cartilages near the Puncta lachry- 
malia. Its fibres appear to be continuous with those of the palpebral ,^9;rtion of 
the Orbicularis; it is occasionally very indistinct. 

Nerves, The Orbicularis palpebrarum and Corrugator supercilii are supplied 
by the facisil and supra-orbital nerves; the Tensor tarsi by the facial. 

Actions. The Orbicularis palpebrarum is the sphincter muscle of the eyelids. 
The palpebral portion acts involuntarily in closing the lids, and indeptmdently of 
the orbicular portion, which is subject to the will. When the entire muscle is 
brought into action, the integuments of the forehead, temple, and cheek are drawn 
inwards towards the inner angle of the eye, and the eyelids are firmly closed. 
The Levator palpebroe is the direct antagoniilf^of this muscle; it raises the upper 
eyelid, and exposes the globe. The Corrugator supercilii draws • the eyebrow 
downwards and inwards, producing the vertical wrinkles of the forehead. This 
muscle may be regarded as the principal agent in the expression 6f grief. The 
Tensor tarsi draws the eyelids and the extremities of the .lachrymal canals 
inwards, and compresses them against the surface of the globe of the ejd|||^Buis 
placing them in the most favourable situation for receiving the tears. It Serves, 
also, to compress the lachrymal sac. 

OnniTAL Region (fig. 132). 

Levator Palpebra:?. Rectus Internus. 

Rectus Superior. Rectus Externus. 

Rectus Inferior. Obliquus Superior. 

Obliquus Inferior. 

Dissection, To open the cavity of the orbit, the skull-cax) and brain should be first 
removed ; then saw through the frontal bone at the inner extremity of the supra-orbital 
ridge, and externally at its junction with the malar. The thin roof of the mbit should 
then be comminuted by a few slight Wows with the hammer, and the superciliary i)ortioii 
of the frontal bone driven fonvards by a smart stroke ; but must not bo removed. The 
several fragments may then be detached, when the periosteum of the orbit will be exi)osod : 
this being removed, together with the fat which nils the cavity of the orbit, the several 
muscles of this region can be examined. To facilitate their djsseoliiop, tlio globe of the 
eye should be distended ; this may be effected by puncturing the optic perve near the 
eyeball, with a curved needle, and pushing it onwatds into the globe. Through this ax)er- 
ture the point of a blow-pipe should be inserted, and a little air forced into the cavity of 
the eyeball ; then apxdy a ligature around the nerve, so as to prevent the air escaping. 
The globe should now be drawn forwards, when the muscles will be x>ut upon the 
stretmL 

The Levator Palpehree is a thin, flat, triangular muscle. It arises from the 
under surface of the lesser wing of the sphenoid, immediately above the optic 
foramen; and is inserted, by a broad aponeurosis, into the upper border of the 
superior tarsal cartilage. At its origin it is narrow and tendinous, but soon 
becomes broad and fieshy, and finally terminates in a broad aponeurosis. 

Relations, By its upper surface^ with the frontal nerve and artery, the peri- 
osteum of the orbit; and in front with the inner surface of the broad tarsal liga- 
ment. By its under surface^ with the Superior rectus; and, in the lid, with, the 
conjunctiva. . 
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The Jteotua Superior {AttoUens\ tte thinnest and narrowest of the four Rocti« 
arises from the upper margin of the optic foramen, beneath the Levator palpebr© 
and Superior oblique, and from the fibrous sheath of the optic nerve; and is 


13 a. — ^Muscles bf the Right Orbit. 



inserted, by a tondinoup expansion, into th (3 sclerotic coat of the eyeball, about 
three or four lines from the margin of the cornea. 

By its upper surface^ with the Levator palpebrnB. By its under 
.'??/r/ric?f*(|^ith the oj)tic nerve, the ophthalmic artery, and nasal nerve; and in 
front with the tendon of the Superior oblique and the globe of the eye. 

The Inferior and Internal Recti arise by a common tendon (the ligament 
of Zinn), which is attached around the circumferen(?o of the ojitic foramcui, 
except at its upper and out(*r part. The 

External rectus has two heads: the upper 133.— The relative Position and Attacli- 
one arises from the outer margin of the 
optic foramen, immediately beneath the Su- 
perior rectus; the Iqwoy. head, partly from 
the ligament of Zinn, and partly from a 
small pointed process of bone on the lower 
margin of the sphenoidal fissure. Each 
muscle passes forward in the position im- 
plied by its name, to be inserted, by a ten- 
dinous expansion,, injl the sclerotic coat of 
the eyeball, about tlfr<?e or four lines from 
the margin of the cornea. Between t{ie two 
heads of the External rectus is a narrow 
interval, througli which pass the third, nasal 
branch of the fifth, and sixth nerves, and the ophthalmic vein. Although nearly 
all these muscles present a common origin, and are inserted in a similar manner 
into the sclerotic coat, tlmro are certain diftcrences to be observed in them, as re- 
gards their length and breadth. The Internal rectus is the broadest, the External 
the longest, and the Superior the thinnest and narrowest. 

The Superior Oblique is a fusiform muscle, placed at the upper and inner side 
of the orbit, internal to the Levator palpebra3. It arises about a line above the 
inner margin of the optic foramen, and, passing forwards to the front and inner 
side of the orbit, terminates in a rounded tendon, which passes through a fibi-o- 
cartilaginous pulley attached to a depression beneath the internal angular process 
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of the frontal bone, the contiguous surfaces of the tendon and pulley being lined 
by a delicate synovial membrane, and enclosed in a thin fibrous investment. The 
tendon is then refiected backwwds and outwards beneath the Superior rectus to 
the outer and posterior part of the globe of the eye, and inserted into the sclerotic 
coat between the Superior and External recti muscles, midway between the cornea 
and entrance of the optic nerve. 

Relations. By its upper surface^ with the periosteum covering the roof of the 
orbit, and the fourth nerve. By its under surface^ with the nasal nerve, and the 
upper border of tlie Tnternal rectus muscle. 

The Inferior Oblique is a thin, narrow muscle, which arises from a depression 
in the orbital plate of the superior maxillary bone, immediately external to the 
lachrymal groove. Passing outwards and backwards beneath the Inferior rectus, 
it terminates in a tendinous expansion, which is inserted into the outer and pos- 
terior part of the sclerotic coat of the eyeball. 

Relations. By its superior surface^ with the globe of the eye, and with the 
Inferior rectus. By its under surfacCy with the periosteum covering the floor of 
the orbit, and witli the External rectus. 

Nerves. The Levator palpobr*, Inferior oldicpie, and all the recti excepting 
the External, arc supplied by the third nerve; the Superior oblique by the fourth; 
the External rectus by the sixth. 

Actions. The Levator palpebrae raises the upper eyelid, and is the direct anta- 
gonist of the Orbicularis palpebrarum. The four Recti muscles are attached in 
such a manner to the globe of the eye, tlnit, acting singly, tlu'y will turn it either 
upwards, dowinvards, inwards, or outwards, as exj)ressed by their names. If any 
two Recti act together, they carry the globe of the eye in the diagonal of these 
directions, viz. upwards and in>vards, upw^ards and outwards, downwards and 
inwards, or downwards and outw^ards. By some anatomists, these muscles have 
been considered the chief agent in adjusting the sight at different distances, l»y 
compressing the globe, and so lengthening its antero-posterior diameter. The 
Oblique are the ‘rotatory muscles’ of the eyel)all. The Superior oblique acting 
alone, would rotate the globe, so ns to carry the pupil outwards and downw^ards 
to the lower and outer side of the orbit; the Inferior oblicpie rotating the globo 
in such a direction, as to carry the pupil upwards and outwards to the upper and 
outer angle of the eye. 

Surgical Anatomy. The position and exact point of insertion of the tendons of the 
Internal and External recti muscles into the globe, should be carefully examined from the 
front of the eyeball, as the surgeon is often required to divide one or the other muscle for 
the cure of strabismus. In convergent 8tral)ismus, which is the most common form of 
the disease, the eye is turned inwards, requiring the division of the Internal rectus. In 
the divergent form, which is more rare, the eye is turned outwards, the External rectus 
being especially implicated. The deformity produced in either case is considerable, and 
is easily remedied by division of one or tno other muscle. This operation is readily 
effected by having the lids well separated by retractors held by an assent, and the eye- 
ball being drawn outwards by a blunt hook ; the conjunctiva should bo raised by a pair of 
forceps, and divided immediately beneath the lower border of the tendon of the Internal 
rectus, a little behind its insertion into the sclerotic ; the submucous areolar tissue is 
then divided, and into the small aperture thus made a blunt hook is passed upwards 
between the muscle and the globe, and the tendon of tibe muscle and conjunctiva covering 
it divided by a pair of blunt-pointed scissors. Or the tendon may be divided by a sub- 
comunctival incision, one blade of the scissors being passed upwards between the tendon 
and the conjunctiva, and the other between the tendon and sclerotic. The student, when 
dissecting these muscles, should remove on one side of the subject the conjunctiva from 
the front of the eye, in order to see more accurately the position of these tendons, and 
on the opposite side the operation may be performed. 


NASAL REGION. 


195 


Nasal RicdiON (fig, 131). 

• Pjramidalis Nasi. 

Levator Labii Supcrioris Alaeque Nasi. 

Levator Proprius Alas Nasi Posterior. 

Levator Proprius Also Nasi Anterior. 

Compressor Nasi. 

Compressor Narium Minor. 

Depressor Alie Nasi. 

The Pyramidalis Nasi is a small pyramidal slip of muscular fibre, prolonged 
downwards from the Occipito-frontalis upon the bridge of the nose, where it 
becomes tendinous, and blends with the Compressor nasi. As the two muscles 
descend, they diverge, leaving an angular interval between them, which is filled 
up by cellular tissue. 

Relations, By its upper surface^ with the skin. By its under surface^ with 
the frontal and nasal bones. By its outer border^ it is connected with the fleshy 
fibres of the Orbicularis palpebrarum. 

hevator Labii Superioris Aheque Nasi is a thin triangular muscle, situated 
along the side of the nose, and extending between the inner margin of the orbit 
and upper lip. It arises by a pointed extremity from the upper part of the nasal pro- 
cess- of the superior maxillary bone, and passing o])rKpiely downwards and outwards, 
divides into two slips, one of which is inserted into the cartilage of the ala of the 
nose; the other is prolonged into the upper lip, becoming blended with the Orbi- 
cularis and Levator labii proprius. 

Relations. In front, with the integument; and with a small part of the Orbicu- 
laris palpebrarum above. 

Lying upon the superior maxillary bone, beneath this muscle, is a longitudinal 
muscular fasciculus about an inch in length. It is attached by one end near the 
origin of the Compressor naris, and by the other to the nasal process about an inch 
above it; it was described by Albinus as the Musculiis ‘anomalns,* and by Santorini, 
as the ‘Rhomboideus.* 

The Levator Proprius Alee Nasi Posterior {dilator naris posterior) is a small 
muscle, which is placed partly beneath the pi^per elevator of the nose and lip. 
It arises from the margin of the nasal iiotcli of the superior maxilla, and from the 
sesfimoid cartilages, and is inserted into the skin near the margin of the nostril. 

The Levator Proprius Alee Nasi Anterior {dilator naris anterior) is a thin, 
delicate fasciculus, passing from the cartilage of the ala of the nose to the integu- 
ment near its margin. This muscle is situated in front of the preceding. 

The Compressor Nasi is a small, thin, triangular muscle, arising by its apex 
from the superior maxillary bone, above and a little external to the incisive fossa; 
its fibres proceed upwards and inwards, expanding into a thin aponeurosis which 
is attached to the fibro-cartilage of the nose, and is continuous on the bridge of 
the nose with that of the muscle of the opposite side, and with the aponeurosis of 
the pyramidalis nasi. 

The Compressor Narium Minor is a small muscle, attached by one end to the 
alar cartilage, and by the other tg the integument at the end of the nose. 

The Depressor Alee Nasi {myrtiformis)\^ a short, radiated muscle, arising from 
the incisive fossa of the superior maxilla; its fibres diverge upwards and outwards, 
the upper, or ascending set, being inserted into the septum, and back part of the 
ala of the nose; the lower, or descending, into the back part of the upper segment 
of the orbicularis. 

Nerves, All the muscles of this group are supplied by the facial nerve. 

Actions. The Pyramidalis nasi draws down the inner angle of the eyebww; by 
some anatomists it is also considered as an elevator of the ala, and, consequently, 
a dilator of the nose. The Levator labii superioris alseque nasi draws upw'ards 
the upper lip and ala of the nose; its most important action is upon the nose, 
which it dilates to a considerable extent. The action of this muscle produces a 
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marked influenco over the countenance, and is the principal agent in the expres- 
sion of contoinpt. The two Levatorcs alas nasi are the dilators of the pinna of tho 
nose, and tlie Compressores nasi appear to act as a dilator of the nose ratlier than* 
as a constrictor. Tho Depressor ahe nasi is a direct antagonist of the preceding 
muscles, drawing the upper lip and ala of the nose downwards, and thereby con- 
stricting the a})erture of tho nares. 

SiPKKioR Maxillary Region (fig. 131). 

Levator Labii Su])erioris Proprius. Zygoinaticus major. 

Levator Anguli Oris. Zygoinaticus minor. 

The Levator Lnhii Superioris Proprius is a thin inuscde of a quadrilateral form. 
It arises from the lower margin of the orbit immediately above the infra-orbital 
foramen, some of its fibres being attached to the superior maxilla, some to tho 
malar bone; its fibres converge downwards and inwards to be inserted into the 
muscular substance of the upper lip. 

Relations, lly its superficial surface^ ivith the lower segment of tho Orbicu- 
laris palpebrarum; below, it is sub-cutaneous. By its deep surface, it conceals the 
origin of the Compressor nasi and Levator anguli oris muscles, and the infra- 
orbital vessels and nerves, as they escape IVom tbe infra-orbital foramen. 

The Levator Anguli Oris {musculus caninns) arises by a broad attachment 
from the canine fossa, imiiKHliately below the infra-orbital foramen; its fibres 
incline downwards and a little outwards, to be inserted into the angle of the mouth, 
intermingling its fibres with those of the Zygomatici, the Depressor anguli oris, 
and the Orbicularis. 

Relations. Its superficial surface, is covered above by the Levator labii supe- 
rioris proprius and the infra-orbital vessels and nerves; below, by the integument. 
By its deep surface, it is in relation with the superior maxilla, tho Buccinator, 
and the mucous membrane. 

The Zygomaticus major is a slender cylindrical fasciculus, which arises from 
the malar bone, in front of tho zygomatic suture, and, descending obli(|uely down- 
w'ards and inwards, is inserted into the angle of the mouth, where it blends with 
the fibres of the Orbicularis and Depressor anguli oris. 

Relations, By its superficial surface, occasionally with the Orbicularis palpe- 
brarum, «above; and below, with tin* sub-cutaneous adipose tissue. By its deep 
surface, with the malar bone, the Massetcr and Buccinator muscles. 

The Zygomaticus Minor arises from the malar bone, in front of the Zygomali- 
cus major, immediately behind the maxillary suture, and, passing downwards and 
inwards, is continuous with the outer injirgin of the Levator labii superioris pro- 
prius. 

Relations, By its superficial surface, with the integument and the Orbicularis 
palpebrarum above. By its deep surface, with the L(‘vator anguli oris. 

Nerves, This group of musch»s is supplied by the facial nerve. 

Actions, The Levator lal/ii superioris pro])rius is the proper elevator of tho 
upper lip, carrying it at tlie same time a little outwards. The Levator anguli 
oris raises the angle of the mouth and draws it inwards; whilst the Zygomatici 
raise the upper lip, and draw it somewhat outwards, as in laughing. , 

Infekior Maxillary Region (fig. 131). 

Levator Labii Inferioris. 

Dejiressor Labii Inferioris (Quadratus menti). 

Depressor Anguli Oris (Triangularis menti). 

Diisection. The Muscles in this region may be dissected by making a vertical incision 
through the integument from the margin of the lower lip to tho chin ; a second incision 
should then be carried, along the mar^n of the lower jaw as far as the angle, and the integu- 
ment carefully removed in the direction shewn in fig. z 30. 

Tho Levator Labii Inferioris (Levator menti) is to be dissected by everting the 
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lower lip arid raising the mucous membrane. It is a small conical muscular fasci- 
culus, which arises from the incisive fossa, external to the symphysis of the lower 
jaw; its fibres expand downwards and forwards, to be inserted into the integu- 
ment of the chin. 

Relations. On its inner stirfaccy with the buccal mucous membrane; in the 
median line, it is blended with the muscle of the opposite side; and on its outer 
side, with the Depressor labii inferioris. 

The Depressor Labii Inferioris i^Q,uadratus menti) is a small quadrilateral 
muscle, situated at the outer side of the precciding. It arises from the ext(?rnal 
oblique line of the lower jaw, between the symphysis and mental foramen, find 
passes obliquely upwards and inwards, to be inserted into the integument of the 
lower lip, its fibres blending with the Orbicularis, and with those of its fellow of 
the opposite side. It is continuous with the fibres of the Platysrna at its origin. 

Relations. By its superficial surface, with ]>art of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface, 
with the mental vessels and nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator labii inferioris, with which it is intimately united. 

The Depressor Anguli Oris is a triangular muscle, arising, by its broad base, 
from the (external oblique line of the lower jaw; its fil>rcs pass upwards, to be 
inserted, by a thick and narrow fasciculus, into the angle of the mouth, being con- 
tinuous with the Orbicuhiris, Levator anguli oris, and Zygomaticus major. 

Relations. By its superficial surface, with the integument. By its deep sur- 
face, with the Depressor labii inferidris, the Platysrna, and Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions, The Levator labii inferioris raises the lower lip, and protrudes it for- 
wards; at the same time it wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards and a little outwards. The 
Depressor anguli oris depresses the angle of the mouth, being the great antagonist 
to the Levator anguli oris and Zygomaticus major: acting with those muscles, it 
will draw the angle of the mouth directly backwards. 


Inteu-M/VXILLAKY Rkgiox. 

Orbicularis Oris. Buccinator. Risorius. 

Dissection. The dissection of these muscles may be considerably facilitated by filling the 
cavity of the mouth with tow, so as to distend the cheeks and lips ; the mouth should 
then bo closed by a few stitches, and the integument carefully removed from the surface. 

The Orbicularis Oris is a sidiincter muscle, elliptic in form, composed of con- 
centric fibres, Avhich surround the orifice of the mouth. It consists of two thick 
semicircular planes of muscular fibre, which surround the oral aperture, and inter- 
lace on either side with those of the Buccinator and other muscles inserted into 
this part. On the free margin of the lips the muscular fibres are continued unin- 
terruptedly from one side to the other, forming a roundish fasciculus of fine pale 
fibres closely approximated. To the outer part of each segment some special fibres 
arc added, by which the lips are connected directly with the maxillary bones 
and septum of the nose. The additional fibres for the upper segment consist of 
four bands, two of which (Accessorii orbicularis superioris) arise from the alveo; 
lar border of the superior maxilla, opposite the incisor teeth, and arching out- 
wards on each side, are continuous at the angles of the mouth with the other 
muscles inserted into this part. 

The two remaining muscular slips, called the Naso-labialis, connect the upper lip 
to the septum of the nose: as they descend from the septum,. an interval is left 
between them, which corresponds to that left by the divergence of the accessory 
portions of the Orbicularis above described. It is this interval which forms the 
depression seen on the surface of the skin beneath the septum of the nose. 
Those for the lower segment (Accessorii orbicularis inferior) arise Ironi the infe- 
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rior maxilla^ external to the Levator labii inferioris, near the root of the canine 
teeth, being separated from each other by a considerable interval; arching out- 
wards to the angles of the mouth, they join the Buccinator and the other muscles 
attached to this part. 

Relations. By its superficial surface^ with the integument to which it is closely 
connected. By its deep surface^ with the mucous membrane, the labial glands, 
and coronary vessels. By its outer circumference^ it is blended with the nu- 
merous muscles, which converge to the mouth from various parts of the face. 
Its inner circumference is free, .and covered by mucous membrane. 

The Buccinator is a broad, tliin muscle, quadrilateral in form, occupying the 
interval between the Jhavs at the side of the face. It arises, above, from the ex- 
ternal surlacc of the alveolar process of the upper jaw, between the first molar 
tooth and the tuberosity ; beloAv, from the external surface of the alveolar process 
of the lower jaw, corresponding to the three last molar teeth; and, behind, from 
the anterior border of the ptery go-maxillary ligament. The fibres of this muscle 
converge towards the angle of the mouth, where those occupying its centre inter- 
sect each other, the inferior fibres being continuous with the upper segment of the 
Orbicularis oris; the superior fibres, with the inferior segment; but the upper and 
lower fibres continue forward uninterruptedly into the corresponding segment of 
the lip. 

Relations. By its superficial surface^ behind, with a large mass of fat, which 
separates it from the ramus of the lower jaw, the Masse ter, and a small portion of tho 
Temporal muscle; anteriorly, with tiie Zygoniaticus, Risorius, Levator anguli oris. 
Depressor anguli oris, and Stenon’s duct, whicli pierces it opposite the second mo- 
lar tooth of tho upper jaw; the transverse fjicial artery and vein lie parallel with 
its fibres, and tho facial artery .and vein cross it from below upwards; it is also 
crossed by the brsinches of the facial and buccal nerves. By its internal surface^ 
with the buccal glands and mucous membrane of the mouth. 

Tho Pterygo-maxillary ligament separates tho Buccinator muscle from the 
Superior constrictor of tho pharynx. It is a tendinous b.and, attached by one 
extremity to the apex of the internal pterygoid plate, and by tho other to tho 
posterior extremity of tho internal oblique line of the lower jaw. Its inner sur~ 
face corresponds to the cavity of the mouth, and is lined by mucous membrane. 
Its outer surface is separated from tho ramus of the jaw by a quantity of adipose 
tissue. Its posterior border gives attachment to the Superior constrictor of the 
ph.arynx; its anterior border , to tho fibres of the Buccinator. 

Tlie Risorius {Santorini) consists of a delicate bundle of muscular fibres, which 
arises in the fascia over the Masseter muscle, and passing horizontally forwards, 
is inserted into the angle of the mouth, joining with tho fibres of tho Depressor 
.anguli oris. It is placed superficial to the platysma, and is broadest at its outer 
extremity. This muscle varies much in its size and form. 

Nerves. Tho Orbicularis oris is supplied by the facial, the Buccinator by tho 
facial and buccal branch of the inferior maxillary nerve. 

Actions. The Orbicularis oris is the direct antagonist of all those muscles which 
converge to the lips from the various pjirts of the face, its action producing the 
direct closure of the lips; and its forcible action throwing the integument into wrin- 
kles, on account of the firm connection between the latter and the surface of tho 
muscle. The Buccinators contr.act and compress the cheeks, so that, during tho 
process of mastication, tho food is kept under tho immediato pressuro of tho 
teeth. 


TeMPOKO-M AXILLARY REGION (fig. 1 34). 

Masseter. Temporal. 

The Masseter muscle has been already exposed by the removal of tho integu- 
ment from the side of the face (fig. 131). 

The Masseter is a short thick muscle, somewhat quadrilateral in form, consisting 
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of two portions, superficial and deep. The superficial portion^ the largest part of 
the muscle, arises by a thick tendinous aponeurosis from the malar process of the 
superior maxilla, and from the anterior two-thirds of the lower border of the zy- 
gomatic arch: its fibres pass downwards and backwards, to be inserted into the 
lower half of the ramus and angle of the lower jaw. The deep portion is much 
smaller, more muscular in texture, and the direction of its fibres is forwards; it 
arises from the posterior third of the lower border and whole of the inner surface 
of the zygomatic arch and is inserted into the upper half of the ramus and coro- 
noid process of the jaw. The deep portion of the muscle is partly concealed, in 
front, by the superficial portion; behind, it is covered by the parotid gland. The 
fibres of the two portions are united at their insertion. 

Relations. By its superficial surface^ with the integument; above, with the 
Orbicularis palpebrjirum and Zygomaticus major; and has passing across it trans- 
versely, S tenon’s duct, the branches of the fiicial nerve, and the transverse facial 
artery. By its deep surface^ with the ramus of the jaw, the Temporal muscle, 
and the Buccinator, from which it is separated by a mass of fat. Its posterior 
margin is covered by the parotid gland. Its anterior margin is in relation, below, 
with the facial artery. 

At this stage of the dissection, the temporal fascia is seen covering in the Tem- 
poral muscle. It is a strong aponeurotic investment, afibrding attachment, by its 
inner surface, to the superficial fibres of this muscle. Above, it is a single uniform 
layer, attached to the entire extent of the temporal ridge; but below, where it is 
attached to the zygoma, it consists of two layers, one of which is inserted into 
the outer, and the other to the inner border of the zygomatic arch. A small 
quantity of fat, and the orbital branch of the temporal artery, are contained be- 
tween these. It is covered, on its outer surface, by the aponeurosis of the 
Occipito frontalis, the Orl)icularis palpebrarum, and Attollons and Attrahens aurem 
muscles; the temporal artery and vein, and ascending branches of the temporal 
nerves, cross it from below upwards. 


1 34. — ^Tho Temporal Muscle, the Zygoma and Masseter having been removed. 



Dissection. In order to expose the Temporal muscle, this fascia should bo removed : this 
may be effected by separating it at its attachment along the upper border of the zygoma, 
and dissecting it upward from the surface of the muscle. The zygomatic arch should 
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then be divided in front at its junction with the malar bone, and, behind, near the ester* 
nal auditory meatus, and drawn downwards with the maascter, which should be detached 
from its insertion into the ramus and angle of the jaw. The whole extent of the Temporal 
muscle is then exposed. 

The Temporal is a broad radiating muscle, situated at the side of the head, and 
occupying the entire extent of the temporal fossa. It arises from the whole of 
the temporal fossa, which extends from the external angular process of the frontal 
in front, to the mastoid portion of the temporal bidiind, and from the curved lino 
on the frontal Jind parietal bones above, to tluj pterygoid ridge on the great wing 
of the sj)honoid below. It is also attached to the inner surface of the tciinporal 
fascia. Its fibres converge as they descmid, the antcu’ior passing obliquely back- 
wards, the posterior obliquely forwards, and the middle fibres descend vertically, 
and terminate in an aponeurosis, the fibres of which, radiated at its commence- 
ment, converge into a thick and flat tendon, which is inserted into the inner surface, 
apex, and anterior border of the coronoid process of the lower jaw. 

Relations, By its superficial surface^ with the integument, the temporal fascia, 
aponeurosis of the Occipito-frontalis, the Attollens and Attrahens aurem museles, 
the temporal vessels and nerves, the zygoma and Masseter. By its deep surface^ 
with the temporal fossa, the External pterygoid and part of the Buccinator muscles, 
the internal maxillary artery, and its decq) temporal branches. 

Nerves, Both muscles are supplied by the inferior maxillary nerve. 

10. PTEUyCrO-MAXILLAIlY ReOIOX. 

Internal Pterygoid. External Pterygoid. 

Dissection, The Temporal muscle having been examined, the muscles in the pterygo- 
maxillary region may be exposed by sawing through tlie base of the coronoid process, and 
drawing it upwards, together with the Temporal muscle, which should be detached from 
the surface of the temporal fossa. Divide the ramus of tlie jaw just below the coiidj^le, 
and also, by a transverse incision extending across the coiiimciiicoment of its lower third, 
just above the dental foramen, remove the fragment, and the Pterygoid muscles will bo 
exposed. 


135- — The Pterygoid Mascles, the Zygomatic Arch and a portion of the 
Ramus of the J.aw having been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
MiLsseter in form, structure, and in the direction of its fibres. It arises from the 
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pterygoid fossa, its fibres being attached to the inner surface of the extenial ptery- 
goid plate of the sphenoid, and to the grooved surface of the tuberosity of the 
palate bone; its fibres descend downwards, outwards, and backwards, to be inserted, 
by strong tendinous lamina?, into the lower and back part of the inner side of 
the ramus and angle of the lower jaw. 

Relations, By its external surface^ with the ramus of the lower jaw, from which 
it is separated at its upper part by the External Pterygoid, the internal lateral liga- 
ment, the internal maxillary artery, and the superior dental vessels and nerves. 
By its internal surface^ with the Tensor palati, being separated from the Superior 
constrictor of the pharynx by a cellular interval. 

The External Pterygoid is a short thick muscle, somewhat conical in form, 
being broader at its origin than at its insei*tlon. The two extremities of the 
muscle arc tendinous, the intervening portion being fleshy. It arises by two 
heads, separated by a cellular interval. The upper head is attached to the ptery- 
goid ridge on the great ala of the sphenoid, and the portion of bone included be- 
tween it and the base of the external pterygoid plate; the other, the larger fasci- 
culus, from the outer surface of the external pterygoid plate, and part of the 
tuberosity of the palate bone. From this origin, its fibres proceed horizontally 
backwards and outwards, to be inserted into a depression on the anterior part of 
the neck of the condyle of the lower jaw, and into the corresponding part of 
the interarticular fibro-ctirtilage. 

Relations, By its external surface^ with the ramus of the lower jaw, the inter- 
nal maxillary artery, whi<;h crosses it, the tendon of the l\‘inporal muscle, and 
the Masseter. By its internal surfaccy it rests against the upper part of the 
Internal pterygoid, the internal lateral ligament, the middle meningeal artery, 
and inferior maxillary nerve; by its tipper border it is in relation with the 
temporal and masseteric branches of the inferior maxillary nerve. 

Nerves, These muscles arc supplied by the inferior maxillary nerve. 

Actions, The Tenifmral, Masseter, and Internal pterygoid raise the lower jaw 
against the upper with great force. The two latter muscles, from the obliquity 
in the direction of their fibres, assist the External pterygoid in drawing the 
lower jaw forwards upon the upper, the jaw being drawn back again by the deep 
fibres of the Masseter, and })osterior fibres of the Temporal. The External pte- 
rygoid muscles are the direct agents in the trituration of the food, drawing the 
lower jaw directly forwards, so as to make the lower teeth project beyond tho 
upper. If the muscle of one side acts, the corresponding side of the jaw is drawn 
forwards, and the other condyle remaining fixed, the symphysis deviates to the 
opposite side. The alternation of these movements on the two sides, produces 
trituration. 

■V ■ 


MUSCLES AND FASCIAE OF THE NECK. 


The muscles of tho Neck may be arranged into groups, corresponding with the 
region in which they arc situated* 

These groups are nine in number. 

I. Superficial Region. 6. Muscles of the Soft Palate. 


2. Depressors of the Os llyoides 

and Larynx. 

3. Elevators of the Os llyoides 

and Larynx. 

4. Muscles of the Tongue. 


7. Muscles of tho Anterior Ver- 

tebral Region. 

8. Muscles of the Lateral Ver- 

tebral Region. 

9. Muscles of the Larynx. 


5. Muscles of tho Pharynx. 
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I. Superficial Region, 
Platysma myoides. 
Stemo-clcido'iuastoidcus. 

Infra^hyoid Region, 

2. Depressors of the Os Ilyoides and 

Larynx, 

Stcrno-hyoid. 

Sterno-tliyroid. 

Thyro-liyoid. 

Omo-hyoid. 

Supra-hyoid Region, 

3. Elevators of the Os Ilyoides and 

Larynx, 

Digastric. 

Stylo-hyoid. 

Mylo-hyoid. 

Gcnio-hyoid. 

Lingual Region, 

4. Muscles of the Tongue, 

Gen io-hy o-glossua. 

Ilyo-glossus. 

Lingualis. 

Stylo-glossus. 

Palato-glossus. 


5. Muscles of the Pharynx. 
Constrictor inferior. 

Constrictor medius. 

Constrictor superior. 
Stylo-pharyngeus. 

Palato-pliaryngeus. 

6. Muscles of the Soft Palate, 
Levator palati. 

Tensor palati. 

Azygos uvulas. 

Palato-glossus. 

Palato-pharyngeus. 

7. Muscles of the Anterior Vertebral 

, Region, 

Rectus capitis anticus major. 

Rectus capitis anticus minor. . 

Rectus lateralis. 

Longus colli. 

8. Muscles of the Lateral Vertebral 

Region, 

Scalenus anticus. 

Scalenus medius. 

Scalenus posticus. 

9. Muscles of the Larynx, 
Included in the description of the 
Larynx. 


Superficial Reoiox. (fig. 131). 

Platysma Myoides. Sterno-Cleido-Mastoid. 

Dissection, A block having been placed at the back of the neck, and the face turned to 
the side opj)osite to that to be dissected, so as to place the parts upon the stretch, two 
transverse incisions are to be made : one from the chin, along the margin of the lower jaw, 
to the mastoid process ; and the other along the upper border of the clavicle. Those are 
to be comiected by an oblique incision made in the course of the Sterno-mastoid muscle, 
from the mastoid process to the sternum ; the two Haps of integument having been 
removed in the direction shewn in fig. 1 30, the superficial f^cia will be exposed. 

The Superficial Cervical Fascia is exposed on the removal of the integument 
from the side of the neck; it is an extremely thin aponeurotic lamina, which is 
hardly demonstrable as a separate membrane. Beneath it is found the Platysma 
myoides muscle, the external jugular vein, and some superficial branches of the 
cervical plexus of nerves. 

The Platysma Myoides is a broad thin fiat plane of muscular fibres, of an 
irregular quadrilateral form, placed immediately beneath the skin on each side of 
the neck. It arises from the clavicle and acromion, and from the fascia covering 
the upper part of the Pectoral, Deltoid, and Trapezius muscles; its fibres proceed 
obliquely upwards and inwards along the side of the neck, to be inserted into the 
lower jaw beneath the external oblique line, some fibres passing forwards to the 
angle of the mouth, and others becoming lost in the cellular tissue of the face. 
The most anterior fibres interlace, in front of the jaw, with the fibres of the 
.muscle of the opposite side; those next in order become blended with the Depres- 
sor labii inferioris and the Depressor anguli oris; others are prolonged upon the 
side of the cheek, and interlace, near the angle of the mouth, with the muscles in 
this situation, and may occasionally be traced to the Zygomatic muscles, or to the 
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margin of the Orbicularis palpebrarum. The most posterior fibres, which are 
lost in the skin at the side of the face, are the rudiments of a remarkablo^-acees- 
sory fasciculus, the Risorius Santorini, already described. Beneath this muscle, 
the external jugular vein may be seen descending from the angle of the jaw to 
the clavicle. It is essential to remember the direction of the fibres of the Pla- 
tysma, in connection with the operation of bleeding from this vessel; for if the 
point of the lancet is introduced in the direction of the fibres of the Platysma, the 
orifice made will be filled up by the contraction of the muscle, and blood will not 
flow; but if the incision is made in a direction opposite to that of the course of 
the fibres, they will retract, and expose the orifice in the vein, and so facilitate 
the flow of blood. This operation is now, however, very rarely performed. 

Relations. By its external surface, with the integument to which it is united 
closely below, but more loosely above. By its internal surface, below the cla- 
vicle which it covers, with the Pectoralis major. Deltoid, and Trapezius. In the 
7ieck, with the external and anterior jugular veins, the deep cervical fascia, the 
superficial cervical plexus, the Sterno-mastoid, Sterno-hyoid, Omo-hyoid, and 
Digastric muscles. In front of the Sterno-mastoid, it covers the sheath of the 
carotid vessels; and behind it, the Scalcni muscles and the nerves of the brachial 
plexus. On the face, it is in relation with the parotid gland, the facial artery 
and vein, and the Massetcr and Buccinator muscles. 

The Dee.}) Cervical Fascia is exjmsed on the removal of the Platysma myoides. 
It is a strong fibrous layer, which invests the muscles of the neck, and encloses 
the vessels and nerves. It commences, as an extremely thin layer, at the back 
part of the neck, where it is attached to the spinous processes of the cervical 
v(?rt(fi)raR, and to the ligamentum nuchm; and, passing forwards to the posterior 
border of the Sterno-mastoid muscle, divides into two layers, one of which passes 
in front, and the other behind it. These join again at its anterior border; and, 
being continued forwards to the front of the neck, blend with the fascia of the 
opposite side. The superficial layer of the deep cervical fascia (that which passes 
in front of the Sterno-mastoid), if traced upwards, is found to pass across the 
parotid gland and M.asseter muscle, forming the ptirotid and masseteric fasciae, 
and is attached to the lower border of tlio Zygoma, and more anteriorly to the 
lower border of the body of the jaw; if the same layer is traced downwards, it is 
seen to pass to the upper border of the clavicle and sternum, being pierced just 
above the former bone for the external jugular vein. In the middle line of the 
neck, this layer is thin above, and connected to the hyoid bone; but it becomes 
thicker below, and divides, just below the thyroid gland, into two layers, the more 
superficial of which is attached to the upper border of the sternum and inter- 
clavicular ligament; the deeper and stronger layer is connected to the posterior 
border of that bone, covering in the Sterno-hyoid and Steriio- thyroid muscles. 
Between these two layers is a little areolar tissue and fat, and occasionally a 
small lymphatic gland. The deep layer of the cervical fascia (that which lies 
behind the posterior surface of the Sterno-mastoid) sends numerous prolongations, 
which invest the muscles and vessels of the neck; if traced upwards, a process of 
this fascia, of extreme density, passes behind and to the inner side of the parotid 
gland, and is attached to the base of the styloid process and angle of the lower 
jaw, forming the stylo-maxillaiy ligament; if traced downwards and outwards, it 
will be found to enclose the posterior belly of the Omo-hyoid muscle, binding it 
down by a distinct process, which descends to bo inserted into the clavicle and 
cartilage of the first rib. The deep layer of the cervical fascia also assists in 
forming the sheath which encloses the common carotid artery, internal jugular 
vein, and pneumogastric nerve. There ore fibrous septa intervening between each 
of these parts, which, however, are included together in one common investment* 
More internally, a thin layer is continued across the trachea and thyroid gland, 
beneath the Stemo-thyroid muscles; and at the root of the neck this may be 
traced, over the large vessels, to be continuous with the fibrous layer of the 
pericardium. 
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The Sterna- Cleido-Mastoid (fig. 136) is a large thick muscle, which passes 
obliquely across the side of the neck, being enclosed between tlio two layers of 
the deep cervical fascia. It is thick and narrow at its central part, but is broader 
and thinner at each extremity. It arises, by two distinct heads, from the sternum 
and clavicle. The sternal 'portion arises by a rounded fasciculus, tendinous in 
front, fleshy behind, from the upper and anterior part of tlie first piece of the 
sternum, and is directed upwards and backwards. The clavicular portion arises 
from the inner third of the up])er surface of the clavicle, being composed of fleshy 
and aponeurotic fibres; it is directed perpendicularly upwards. These two por- 
tions are separated from one another, at their origin, by a triangular cellular 
interval; but become gradually blended, below the middle of the neck, into a 
thick rounded muscle, which is inserted, by a strong ai)oneurosis, into the outer 
surface of the mastoid process, from the apex to its superior border, and into the 


1 36. — ^Muscles of the Neck, and Boundaries of the Triangles. 



outer two-thirds of the superior curved line of the occipital bone. This muscle 
varies much in its extent of attachmerit to the clavicle: in one case it may be as 
narrow as the sternal portion; in another, as much as three inches in breadth. 
YHien the clavicular origin is broad, it is occasionally subdivided into numerous 
slips, separated by narrow intervals. More rarely, the corresponding margins of 
the Sterno-mastoid and Trapezius have been found in contact. In the application 
of a ligature to the third part of the subclavian artery, it will be necessary, where 
the muscles have an arrangement similar to that above mentioned, to divide a 
portion of one or of both, in order to facilitate the operation. 

This muscle serves to divide the large quadrilateral space at the side of the 
• neck into two large triangles, an anterior and a posterior. The boundaries of the 
great anterior triangle being, in front, the median line of the neck; above, tlie 
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lower border of the body of the jaw, and an imaginary lino drawn from the angle 
of the jaw to the mastoid process; behind, the anterior border of the Stenio-mastoid 
muscle. The boundaries of the great posterior triangle are, in front, the poste- 
rior border of the Sterno-mastoid ; below, the upper border of the clavicle; behind, 
the anterior margin of the Trapezius. 

The anterior edge of this muscle forms a very prominent ridge beneath tho 
skin, which forms a guide to the surgeon in making the incisions for ligature of 
the common carotid artery, and for msophagotomy. 

Relations, Ry its superficial surface^ with the integument and Platysma, 
from which it is separated by the external jugular vein, the superficial branches 
of the cervical plexus, and the anterior layer of the deep cervical fascia. By its 
deep surface, it r(*sts on the deep layer of the ccu’vical fasciji, the sterno-clavicular 
articulation, the Sterno-hyoid, Sterno-thyroid, and Omo-hyoid muscles, the poste- 
rior belly of the Digastric, Levator anguli scapula, the Sphuiius and Scaleni 
muscles. B(dow, witli the lower part of the common carotid artery, internal 
jugular vein, pneumogastric, descendens noni, and commnnicans noni nerves, and 
with the deep lymphatic glands; with the spinal accessory nerve, which pierces 
its upper third, the cervical plexus, the sympathetic nerve, and the parotid gland.^ 

Nerves, The riatysma-myoides is supplied by the facial and superficial cer- 
vical nerves. The Sterno-cleido-mastoid by the si)inal accessory and deep branches 
of the cervic.al plexus. 

Actions, The Platysina-myoides produces a slight wrinkling of the surface of 
the skin of the neck, in a vertical direction, when the entire muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw; it also servos to draw down the lower lip and angle of the mouth on 
each side, being one of the chief agents in the ex])res8ion of melancholy. The 
accessory transverse fibre^s draw the angle of the lips upwards and outwards, as 
in laughing. The Sterno-mastoid muscles, when both are brought into action, 
serve to depress tho liead upon the nock, and the neck upon the chest. Either 
muscle, acting singly, flexes the head, and (combined with the Splenius) draws 
it towards the shoulder of tho same side, and rotates it so as to carry the face 
towards the op[)osite side. 

Infua-ITvoid Rk(;ton (figs. 136,* 137). 

Defkkssoks of the Os IIvoides and Lauvnx. 

Sterno-TTyoid. Thyro-1 lyoid. 

Sterno-Thyroid. Omo-IIy oid . 

Dissection. The muscles in this region maybe exposed by removing the deep fascia 
from the front of the In order to see tho entire extent of the Omo-hyoid, it is 

necessary to divide the Sterno- mastoid at its centre, and turn its ends aside, and to detach 
the Trapezius from the clavicle and scapula, if this muscle has boon previously dissected ; 
but not otherwise. 

The Sterno-ffi/oid is a thin, narrow, ribband-like muscle, which arises from 
the inner extremity of tho chivich», and tin? upiK'r and posterior part of the first 
piece of the sternum; and, passing upwards and inwards, is inserted, by short 
tendinous fibres, into the lower border of the body of the os hyoides. This 
muscle is separated, below, from its fellow by a (ronsidornble interval; they approach 
one another in the middle of their course, and again diverge as they ascend. It 
often presents, immediately above its origin, a transverse tendinous intersection, 
analogous to those in the Ret^tus abdominis. 

Variations in Origin, The origin of this muscle presents many variations. 
Thus, it may be found to arise from the inner extremity of the clavicle, and the 
posterior sterno-clavicular ligament; or from the sternum and this ligament; 
from either bone alone, or from all these parts; and occasionally has a fasciculus 
connected with the cartilage of the first rib. 
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Relations. By its superficial surface^ below, with the sternum, sternal end of 
the clavicle, and the Stemo-mastoid; and, above, with the Platysma and deep 
cervical fascia. By its deep surface^ with the Sterno- thyroid, Crico-thyroid, and 
Tliyro-hyoid muscles, the thyroid gland, the superior thyroid artery, the crico- 
thyroid and thyro-hyoid membranes. 

The Sterno- Thyroid is situated immediately beneath the preceding muscle, but 
is shorter and broader than it. It arises from the posterior surface of the first 
bone of the sternum, beneath the origin of the Sterno-hyoid, and occasionally 
from the edge of the cartilage of the first rib; and is inserted into the oblique lino 
on the side of the ala of the thyroid cartilage. These muscles are in close contact 
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at the lower part of the neck by their inner margins; and are frequently traversed 
by transverse or oblique tendinous intersections, analogous to those in the Rectus 
abdominis. 

Variations. This muscle, at its insertion, is liable to some variations. A lateral 
prolongation is sometimes continued as far as the os liyoides; and it is sometimes 
continuous with the Thyro-hyoideus and Inferior constrictor of the pharynx. 

Relations, By its anterior surface^ with the Sterno-hyoid, Omo-hyoid, and 
Sterno-mastoid. By its posterior surface^ from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side the ortcria innominata), 
the thyroid gland and its vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border, this should be remembered in the operation 
of tracheotomy. 

The Thyro-Hyoid Is a small quadrilateral muscle, appearing like a continuation 
of the Stemo-thyroid. It arises from the oblique line on the side of the thyroid 
cartilagd, and passes vertically upwards to be inserted into the lower border of 
the body, and greater cornu of the hyoid bone. 
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Relations, By its external surface^ with tho Sterno-hyoid and Omo-hyoid 
muscles. By its internal surface^ with the thyroid cartilage, and thyro-hyoid 
membrane. Interposed between this musclo and tho membrane, is the superior 
laryngeal nerve and artery. 

The Omo-hyoid passes across tho side of the neck, from tho scapula to the 
hyoid bone. It consists of two fleshy bellies, united by a central tendon. It 
arises from the upper border of tho scapula, and occasionally from tho transverse 
ligament which crosses the supra-scapular notch; its extent of attachment to the 
scapula varying from a few lines to an inch. From this origin, the jmsterior 
belly forms a flat, narrow fasciculus, which inclines forwards across the lower 
part of the neck; behind tho Sterno-mastoid muscle, where it becomes tendinous, 
it changes its direction, forming an obtuse angle, and ascends almost vertically 
upwards, close to the outer border of the Sterno-hyoid, to be inserted into tho 
lower border of the body of the os hyoides, just external to the insertion of tho 
Sterno-hyoid. The tendon of this muscle, which much varies in its length and 
form in different subjects, is held in its j)osition between two lamella of the deep 
cervical fascia, which include it in a sheath, and are prolonged down to be 
attached to the cartilage of the first rib. It is by this means that the angular 
form of the muscle is maintained. 

This muscle subdivides each of tho two largo triangles at the side of the neck, 
formed by the St(;rno-iiiastoid, into two smaller triangles. The two posterior 
ones being the posterior superior or suh-oceipital^ and the posterior inferior or 
subclavian; the two anterior, the anterior superior or superior carotid^ and tho 
anterior inferior or inferior carotid triangle. 

Relations, By its superficial surfaccy with the Trapezius, Subclavius, tho 
clavicle, the Sterno-mastoid, deep cervical fascia, Platysma, and integument. By 
its deep surf ace, with the Scaleni, brachial plexus, sheath of the common carotid 
art(Ty, and internal jugular vein, the descendens noni nerve, Sterno-tliyroid and 
Thyro-hyoid muscles. 

Nerves, All the muscles of this group, excepting the Thyro-hyoid, which is 
supplied by the hy])o-glossal, receive their nerves from tho loop of communication 
between the descendens and cominunicans noni. 

Actions, These muscles serve to depress the larynx and hyoid bone, after these 
parts have been drawn up with the phaiynx in the act of deglutition. The Omo- 
hyoid muscles not only depress the hyoid bone, but carry it backwards, and to 
one or tho other side. These muscles also are tensors of the cervical fascia. Tho 
Thyro-hyoid may act as an elevator of the thyroid cartilage, when tho hyoid bono 
ascends, drawing upwards the thyroid cartilage behind the os hyoides. 


Supra-Hyoid Region (figs. 136, 137). 

Elevators of the Os Hyoides — Depressors op the Lower Jaw. 

Digastricus. Mylo-IIyoid. 

Stylo- Hyoid. Genio-Hyoid. 

Dissection, To dissect these muscles, a block should be placed beneath the back of the 
neck, and the head drawn backwards, and retained in that position. On the removal of 
the deep fascia, the muscles are at onco exposed. 

The Digastricy so called from its consisting of two fleshy bellies united by an 
intermediate rounded tendon, is a small muscle, situated immediately beneath the 
side of tho body of the lower jaw, and extending, in a curved form, from tlie side 
of the head to the symphysis of the jaw. The posterior bellyy longer than the 
anterior, arises from the digastric groove on the inner side of the mastoid process 
of the temporal bone, and passes downwards, forwards, and inwards. The ante- 
rior hellyy being reflected upwards and forwards, is inserted into a depression 
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on the inner side of the lower boirder of the jaw, close to the symphysis. The 
tendon of this muscle perforates the Siylo-hyoid, and is held in connection 
witli the side of the body of the hyoid bone by an aponeurotic loop, lined by a 
synovial membrane. A broad aponeurotic layer is given off from the tendon of 
the digastric on each side, which is attached to the hyoid bone: this is termed the 
swpra-hyoid aponeurosis. It forms a strong layer of fascia between the anterior 
portion of the two muscles, and forms a firm investment for the other muscles of 
the supra-liyoid region, which lie beneath it. 

The Digastric muscle divides the anterior superior triangle of the neck into 
two smaller triangles; the up})er, or sub-maxillary, being bounded above by the 
lower jaw; below, by the two Ixdlies of the Digastric miisch*: the lower, or supe- 
rior carotid triangle, being bounded above by the posterior l)elly of the Digastric; 
behind, by the Sterno-mastoid; below, by the Omo-hyoid. (fig. 136). 

Relations, By its superjicial surface^ with the Platysma, Sterno-mastoid, part 
of the Stylo-hyoid muscle, jind the parotid and sub-maxillary glands. By its deep 
surface^ its anterior belly lies on the Mylo-hyoid, the posterior belly lies on the 
Stylo-glossus, Stylo-pharyiigeus, and ITyo-glossus muscles, the external carotid 
and its lingual and facial branches, the internal carotid, internal jugular vein, and 
hypoglossal nerve. 

The Stylo-Jft/oid is a small, slender muscle, lying in front of, and above, the 
posterior belly of the Digastric. It arises from the middle of the outer surface of 
the styloid process; and, passing downAvards and forwards, is inserted into the 
body of the hyoid bone, just at its junction Avith the greater cornu, and imme- 
diately^ above the Omo-hyoid. 

This muscle is ])erforated near its insertion by the tendon of the Digastric 
muscle. 

Relations, By its superficial surface^ Avith the Sterno-mastoid and Digastric 
muscles, the parotid and submaxillary glands. Its deep surface has the same 
relations as the posterior belly of the Digastric. 

Dissection, The Digastric and Stylo-hyoid muscles should be removed, in order to expose 
the next muscle. 

The Mylo- Hyoid is a flat triangular ])lane of muscular fibre, situated imme- 
diately beneath the anterior belly of the Digastric, and forming, Avitli its fellow 
of the opposite side, a muscular floor for the cavity of the mouth. It arises from 
the Avhole lengtli of the mylo-hyoid ridge, from the* symphysis in front, to the last 
molar tooth behind. The posterior tibres pass oblicpiely forwards, to be inserted 
into the body of the os hyoides. The middle and anterior fibres are inserted into 
the median fibrous raphe, Avlierc they join at an angle with the fibres of the op})o- 
site muscle. This median raphe is sometimes Avan ting; the muscular fibres of the 
tAvo sides are then directly continuous AAdth one another. 

Relations, By its superficial or inferior surface with the Platysma, the ante- 
rior belly of. the Digastric, the supra-hyoid fascia, the submaxillary gland, and 
submental acsscIs. By its deep or superior surface, with the Genio-hyoid, part 
of the Ilyo-glossus, and Stylo-glossus muscles, the lingual and gustatory nerves, 
the sublingual gland, and the buccral mucous membrane. Wharton’s duct curves 
around its posterior border in its passage to the mouth. 

Dissection, The Mylo-hyoid should now be removed, in order to expose the, muscles 
which lie beneath; this is effected by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vortical incision from its fellow of the opposite side. 

The QenioHIyoid is a narrow slender muscle, situated immediately beneath the 
inner border of the preceding. It arises from the inferior genial tubercle on the 
inner side of the symphysis of the lower jaw, and descends downAvards and back- 
wards, to be inserted into the anterior surface of the body of the os hyoides. This 
muscle lies in close contact with its fellow of the opposite side, and increases 
slightly in breadth as it descends. - 

Relations, It lies between the Mylo-hyoid and the Genio-hyo-glossus muscles. 
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Nerves. The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inferior dental; its posterior belly, by the facial and glosso-pharyngcal; the 
Stylo-hyoid, by the facial and glosso-pharyngeal; the Mylo-hyoid, by the mylo- 
hyoid branch of the inferior dental; the Genio-hyoid, by the lingual. 

Actions. This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of deglu- 
tition; or, when the hyoid bone is fixed by its depressors and those of the larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass is 
being driven from the mouth into the pharynx, the hyoid bone, and with it the 
tongue, is carried upwards and forwards by the anterior belly of the Digastric, the 
Mylo-hyoid, and Genio-hyoid muscles. In the second act, when the mass is passing, 
the direct elevation of the hyoid bone takes place by tlui (H)mbined action of all 
the muscles; and after the food has passed, the hyoid bone is carried upwards and 
backwards by the posterior belly of the Digastric and Stylo-hyoid muscles, which 
assists in preventing the return of tJie morsel into the cavity of the mouth. ; 

Lixgual Region. ^ 

Genio-Hyo-Glossus. Lingualis. 

Hyo -Glossus. Sty lo-G losses. 

Palato-G losses. 

Dissection. After completing the dissection of tho preceding tnuscles, saw through the 
lower jaw just external to the symphysis. Tho tongue should then be drawn forwards with 
a hook, and its muscles, which are thus put on the stretch, may bo examined 

138.— Muscles of the Tongue. Loft Side. 



The Genio-Hyo^Glossus has received its name from its triple attachment 
to the chin, hyoid bone, and tongue; it is a thin, flat, triangular muscle, placed 
vertically in the middle line, its apex corresponding with its point of attachment 
to the lower jaw, its base with its insertion into the tongue and hyoid bone. It 

p 


210 


MUSCLES AND FASCIA. 


arises by a short tendon from tho superior genial tubercle on the inner side of the 
symphysis of the chin, immediately above the Genio-hyoid; from this point the 
muscle spreads out in a fan-like form, the inferior fibres passing downwards, to be 
inserted into the upper part of the body of the hyoid bone, a few being continued 
into the side of the pharynx; the middle fibres passing backwards, and the an- 
terior ones upwards and forwards, to be attached to the whole length of the 
under surface of the tongue, from the base to tho apex. 

Relations, By its internal surface^ it is in contact with its fellow of the opposite 
side, from which it is separated, at the back part of the tongue, by a fibro-cellular 
structure, which extends forwards through the middle of the organ. By its 
external surface^ with the Lingualis, Hyo-glossus, and Stylo-glossus, tho lingual 
artery and hypoglossal nerve, the gustatory nerve, and the sublingual gland. 
By its upper border ^ with the mucous membrane of the floor of the mouth. By its 
lower border^ with the Genio-hyoid. 

Tho IIpo-Glossns is a tliin, fiat, (piadri lateral plane of muscular fibres, arising 
from the body, the lesser cornu, and whole length of tho greater cornu of the 
hyoid bone, and passing almost vertically upAvards, is inserted into the side of tho 
tongue, between the Stylo-glossus and Lingualis. Those fibres of this muscle 
which arise from the body an' dire(‘ted upAvards and backAvards, overlai)ping those 
from the greater cornu, Avhich are directed oblicpiely forAvards. Those from the 
lesser cornu extend forwards and outAvards along the side of the tongue, under 
coA’^er of the portion arising from the body. 

The diiference in the direction of the fibres of this muscle, and their separate 
origin from different segments of the hyoid bone, h‘d Albinus and other anato- 
mists to descrilw? it as thiH'C musch's, umU'r the names of the Bnsio-glossus, the 
Cerato-glossus, and the Chondro-glossus. 

Relations, By its external surfacey Avith the Digastric, the Stylo-hyoid, Stylo- 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nervc's, Wharton’s 
duct, and the sublingual gland. By its deep sfir/ace, with the Genio-hyo-glossus, 
Lingualis, and the origin of the middle Constrictor muscle of the pharynx, tho 
lingual artery, and the glosso-pharyngeal n(?rve. 

The Linifualis is a longitudinal band of muscular fibres, situated on the under 
surface of the tongue, lying in the interval betAveen the Hyo-glossus and the 
Genio-hyo-glossus, and extending from the base to the apex of that organ. Pos- 
teriorly, some of its fil»res are lost in the base of the tongue, and others are 
attached to tho hyoid bone. It Idends Avith the fibres of the Stylo-glossus, in 
front of the Ilyo-glossus, find is continued forwards as far as the apex of the 
tongue. It is in relation, by its under surface, Avith the ranine artery. 

The Stplo-Glossusy the shoi’test and smallest of the three styloid muscles, 
arises from the ant(*rior and out(‘r side of the styloid process, near its centre, and 
from the stylo-maxillary ligament, to Avhich its fibres in most cases are attached 
by a thin aponeurosis. Passing downwards and forwards, so as to become nearly 
horizontal in its direction, it divides upon the side of the tongue into two portions; 
one longitudinal, which is inserted along the side of the tongue, blending with the 
fibres of the Lingualis, in front of the Hyo-glossus; the other oblique, which 
overlaps the Hyo-glossus muscle, and decussates with its fibres. 

Relations, By its external surfaccy from above downwards, with the parotid 
gland, the Internal pterygoid muscle, tho sublingual gland, the gustatory nerve, 
and the mucous membrane of the mouth. By its internal surface^ with the tonsil, 
the Superior constrictor muscle of the pharynx, and the Hyo-glossus muscle. 

The Palato- Glossusy or Constrictor Isthmi Fauciumy although one of the mus- 
cles of the tongue, serving to draw its base upwards during tho act of deglutition, 
is more nearly associated with the soft palate, both in its situation and fhnetion; 
it will, consequently, be described with that group of muscle^ 

Nemes, The muscles of the tongue are supplied by the hypoglossal nerve, 
excepting the Palato-glossus, which receives its nerves from the palatine branches 
of Meckel’s ganglion. 
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Actions, The movements of the tongue, although numerous and complicated, 
may easily be explained by carefully considering the direction of the fibres of the 
muscles of this organ. The Genio-hyo-glossi^ by means of their posterior and 
inferior fibres, draw upwards the hyoid bone, bringing it and the base of the tongue 
forwards, so as to protrude the apex from the mouth. The anterior fibres will restore 
it to itti original position by retracting the organ within the mouth. The whole 
length of these two muscles acting along the middle line of the tongue will druAv 
it downwards, so as to make it concave from before backwards, forming a channel 
along which fluids may pass towards the pharynx, as in sucking. The JTyo-glossi 
muscles draw down the sides of the tongue, so as to render it convex from side to 
side. The hingualeSy by di’awing downwards the centre and apex of the tongue, 
render it convex from before backwards. The Palato-glossi draw the base of the 
tongue upwards,, and the Stylo-glossi upwards and backwards. 

Pharyngeal Region. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medius. Stylo-pharyngeus. 

Palato-pharyngeus. 

Dissection (fig. 139). In order to examine the muscles of the pharynx, cut through the 
trachea and msophagus just above the sternum, and draw them upwards by dividing the 

loosci areolar tissue conneeting 
139. — Muscles of the Pharynx. Kxternal View. the pharynx with the front of 

the vertebral coluniii. The parts 
being drawn well forwards, the 
edge of the saw should be applied 
immediately behind tlie styloid 
j)roeesses, and the base of the 
skull sawn through from below 
upwards. The pharynx and 
mouth should then be stuffed 
with tow, in order to distend its 
cavity and render the muscles 
tense and easier of dissection. 

The Inferior Constrictor^ 
the most supm'ticial and thick- 
est of the three, arises from 
the side of the cricoid and 
thyroid cartilages. To the 
ericoid cartibage it is attached 
in the interval between tlio 
crico-tbyroid, in front, and the 
articular facet for the thyroid 
cartilage behind. To the thy- 
roid eavtilage, it is attached 
to the oblique line on the side 
of the great ala, the cartilagi- 
nous surface behind it, nearly 
as far as its posterior border, 
and to the inferior cornu. 
From these attachments, the 
fibres spread backwards and inwards, to be inserted into the fibrous raphe in the 
posterior median line of the pharynx. The inferior fibres are horizontal, and 
overlap the commencement of the oesophagus; the rest ascend, increasing in obli- 
quity, and overlap thqi^ Middle constrictor. The superior laryngeal nerve passes 
near the upper border, and the inferior, or recurrent laryngeal, beneath the lower 
border of this muscle, previous to their entering the larynx. 

Relations, It is covered by a dense cellular membrane which surrounds the 
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entire pharynx. Behind^ it lies on the vertebral column and the Longus colli. 
Laterally^ it is in relation with the thyroid gland^ the common carotid artery, and 
the Sterno-thyroid muscle. By its internal surface^ with the Middle constrictor, 
the Stylo-pharyngeus, Palato-pharyngeus, and the mucous membrane of the 
pharynx. 

The Middle Constrictor is a flattened, fan-shaped muscle, smaller than the pre- 
ceding, and situated on a plane anterior to it. It arises from the whole length of 
the upper border of the greater cornu of the hyoid bone, from the apex of this 
cornu by a tendinous origin, from tlie lesser cornu, and from the stylo-hyoidean 
ligament. The fibres diverge from their origin in various directions; the lower 
ones descending and being overlapped by the inferior constrictor, the middle fibres 
passing transversely, and the upper fibres ascending to cover in the Superior con- 
strictor. It is inserted into the posterior median fibrous raphe, blending in the 
middle lino with the fibres of the opposite muscle. 

Relations. This muscle is separated from the Superior constrictor by the glosso- 
pharyngeal nerve and the Stylo-pharyngeus muscle; and from the inferior constric- 
tor, by the superior laryngeal nerve. Behind^ it lies on the vertebral column, the 
Longus colli, and the Rectus anticus major. On each side it is in relation with the 
carotid vessels, the pharyngeiil plexus, and some lymphatic glands. Near its 
origin, it is covered by the hyo-glossus, from which it is separated by the lingual 
artery. It covers in the Superior constrictor, the Stylo-pharyngeus, the Palato- 
pharyngeus, and the mucous membrane. 

The Superior Constrictor is a quadrilateral plane of muscular fibres, thinner 
and paler than those of the other Constrictors, situated at the upper part of the 
pharynx. It arises froni the lower third of the margin of the internal pterygoid 
plate and its haniular process, from the contiguous portion of the ]>alate bone and 
the reflected tendon of the Tensor palati muscle, from the ptery go-maxillary liga- 
ment, from the alveolar process above the posterior extremity of the mylo-hyoid 
ridge, and by a few fibres from the side of the tongue in connexion with the Genio- 
hyo-glos sus. From these points, the fibres curve backwards, to be inserted into 
the median raphe, being also prolonged by means of a fibrous aponeurosis to 
the pharyngeal spine on the basilar process of the occipital bone. Its superior 
fibres arch beneath the Levator palati and the Eustachian tube, the interval 
between this border of the muscle and the basilar process being deficient in mus- 
cular fibres, and closed by fibrous membrane. 

Relations. By its outer surface^ behind, with the vertebral column. On each 
side, with the carotid vessels, the internal jugular vein, the three divisions of the 
eighth and the ninth nerves, the Middle constrictor which overlaps it, and the 
Stylo-pharyngeus. Internally, it covers the Palato-pharyngeus and the tonsil and 
is lined by mucous membrane. 

The Stylo-pharyngeus is a long, slender muscle, round above, broad and thin 
below. It arises from the inner side of the base of the styloid process, passes 
downwards and inwards to the side of the pharynx between the Superior and 
Middle constrictors, and spreading out beneath the mucous membrane, some of its 
fibres are lost in the Constrictor muscles, and others joining with the Palato- 
pharyngeus, are inserted into the posterior border of the thyroid cartilage. The 
glosso-pharyngeal nerve runs on the outer side of this muscle, and crosses over it 
in passing forward to the tongue. 

Relations. Externally, with the Stylo-glossus muscle, the external carotid 
artery, the parotid gland, and the Middle constrictor. Internally, with the inter- 
nal carotid, the internal jugular vein, the Superior constrictor, Palato-pharyngeus 
and mucous membrane. 

Nerves. The muscles of this group are supplied by branches from the pharyn- 
geal plexus and glosso-pharyngeal nerve; and the Inferior constrictor, by an addi* 
tionA branch from the external laryngeal nerve. 

Actions. When deglutition is about to bo performed, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
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from the mouth. The Stylo-pharyngei, which are much farther removed from one 
another at their origin than at their insertion, draw upAvards and outAvards the 
sides of this cavity, the breadth of the pharynx in the antero-postcrior direction 
being increased, by the larynx and tongue being carried forwards in their ascent. 
As soon as the morsel is received in the pharynx, the elevator muscles relax, the 
bag descends, and the Constrictors contract upon the morsel, and convey it gradually 
downwards into the oesophagus. The pharynx also exerts an important influence 
in the modulation of the voice, especially in the production of the higher tones. 

Palatal Region. 

Levator Palati. Azygos UAmlac. 

Tensor Palati. Palato-glossus. 

Palato-pharyngeus. 

Dissection (fig. 140). Lay open the pharynx from behind, by a vertical incision extending 
froin its upper to its lower part, and the posterior surface of the soft palate is exposed. 
Having fixed the uvula .so as to make it tense, the mucous membrane and glands should 
be carefully removed from the posterior surface of the soft palate and the muscles of this 
part are at once exposed. 

140. — Muscles of the Soft Palate. The Pharynx being laid open from behind. 



The Levator Palati is a long, thin muscle, placed on the outer side of the pos- 
terior aperture of each nasal fossa. It arises from the apex of the basilar surface 
of the petrous portion of the temporal bone and from the adjoining cartilaginous 
portion of the Eustachian tube; after passing into the interior of the pharynx, 
above' the upper concave margin of the Superior constrictor, it descend.s obliquely 
downwards and inwards, its fibres spreading out in the posterior surface of the 
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soft palato as fur as tlio middle line, where they blend with those of the opposite 
side. 

Relations, Externally^ with the Tensor palati and Superior constrictor. Inters 
nallyy it is lined by the mucous membrane of the pharynx. Posteriorly^ with the 
mucous liniiiju: of the soft palate. This muscle must be removed and the pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circuinflexus or Tensor Palati is a broad, thin, flat muscle, placed on the 
outer side of tlie preceding, and consisting of two distinct portions, a vertical and 
horizontal. Tlie vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate, its fibres of origin 
extending as far back as the spine of the sphenoid; it also arises from the anterior 
aspe<‘t of the cartilaginous portion of the Eustachian tube, descending vertically 
downwards between the internal pterygoid plate and the inner surface of the 
Internal pterygoid muscle; it terminates in a tendon which winds around the 
hamular process, being retained in this situation by a tendon of origin of the 
Internal pterygoid muscle, and lubricated by a synovial membrane. The tendon 
or horizontal portion then passes horizonally inwards, and expands into a broad 
aponeurosis on the anterior surface of the soft palato, which unites in the median 
line with the aponeurosis of the o])posite muscle, the fibres of which are attached 
anteriorly to the transverse ridge on tlie post(»rior border of the horizontal portion 
of the palate bone. 

Relations, Externally^ Avith the . Internal pterygoid. Internally, Avith the 
Levator palati, from Avhich it is separated by the Superior constrictor, and the in- 
ternal pterygoid plate. In the soft palate its aponeurotic expansion is anterior to 
that of the Levator palati, being coA'ered by mucous membrane. 

The Azygos Uxndm is not a single muscle as implied by its name, but a pair of 
small cylindrical fleshy fasciculi, jdaced side by side in the median line of the soft 
palate. Each muscle arises from the posterior nasal spine of the palato bone, 
and from the contiguous tendinous aponeurosis of the soft palate, and descending 
vertically doAviiAvards, is inserted into the uvula. 

Relations, Anteriorly, Avith the tendinous expansion of the Levatores palati; 
behind, Avith the mucous membrane. 

The tAvo next muscles are exposed by removing the mucous membrane which covers the 
pillars of the soft jialato on each side throughout their whole extent. 

The Palato- Glossus (or. Constrictor Isthmi Faucium) is a small fleshy fasci- 
culus, narrower in the middle than at either extremity, forming, with the mucous 
nuunbrane coA^cring its surface, the anterior pillar of the soft palate. It arises from 
the soft palate on each side of the uvula, and passing forwards and outwards in 
front of the tonsil, is inserted into the side and upper surface of the tongue, where 
it blends with the fibres of the Stylo-glossus musde. In tlie soft palate, the fibres 
of origin of this muscle are continuous with those of the opposite side, and with 
the Palato-pharyngeus. 

The Palato- Phnryngeus is a long fleshy fasciculus, narroAVCr in the middle 
than at either extremity, forming, Avith the mucous membrane covering its surface, 
the posterior pillar of the soft palate. It is separated from the preceding by an 
angular intorA'^al, in Avbidi the tonsil is lodged. It arises from the soft palate by an 
expanded fasciculus, its fibres being divided into two unequal parts by the Levator 
palati, and being continuous partly with the muscle of the opposite side, and 
partly Avith the fibrous aponeurosis of the palate. Passing outwards and down- 
wards behind the tonsil, it joins the Stylo-pliaryngcus, and is inserted with it into 
the posterior border of the thyroid cartilage, some of its fibres being lost on the 
side of the pharynx. 

Relations, In the soft palate, its anterior and posterior surfaces are covered by 
mucous membrane, from which it is separated by a layer of palatine glands. By 
its superior border, it is in relation with the Levator palati. Where it forms the 
posterior pillar of the fauces, it is covered by mucous membrane, excepting on its 
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outer surface. In the pharynx^ it lies between the mucous membrane and the 
constrictor muscles. 

Nerves, The Tensor palati is supplied by a branch from the otic ganglion; the 
other muscles by the palatine branches of Meekers ganglion. 

Actions, When the morsel of food has been driven backwards into the fauces 
by the pressure of the tongue against the hard palate, the Palato-glossi muscles, 
the constrictors of the fauces, contract behind it, the soft palate is slightly raised 
(by the Levator palati), and made tense (by the Tensor palati), and the Palato- 
pharyngasi contract, and come nearly together, the Uvula filling up the slight 
interval between them. By these means, the food is prevented passing into the 
upper part of the pharynx or the posterior nares; at the same time the latter 
muscles form an inclined plane, directed obli(iuely downwards and backwards, 
along which the morsel descends into the pharynx. 


Surgical AncUomy, The muscles of tlie soft palate should be carefully dissected, the rela> 
tions they bear to the suiToundiiig parts esi)ecially examined, and their action attentively 
studied upon the dead subject, as tne surgeon is required to divide one or more of theso 
muscles in the operation of staphyloraphv. Mr. Ferguson has shewn, that in the con- 
genital deficiency, called cleft palate^ the edges of the fissure are forcibly separated by the 
action of the Levatores palati and Palato-i)harynga3i muscles, producing very considerable 
impediment to the healing process after the performance of the operation for uniting their 
margins by adhesion ; he has, consequentl}^, recommended the division of these muscles as 
one of the most important steps in the operation : by these means, the flaps are relaxed, 
lie perfectly loose and pendulous, and are esisily brought and retaineil in a[)position. The 
Palato-pharyngaoi may bo divided by cutting across the posterior pillar of the soft palate, 
just below the tonsil, with a pair of blunt-pointed curved scissors, and the antenor pillar 
may be divided also. To divide the Levator palati, the plan recommended by Mr. Pollock 
is to be greatly preferred. The flap being put upon the stretch, a double-edged knife is 

C ed through the soft palate just on the inner side of the hamular process, and above the 
of the Levator palati. The handle being now alternately raised and depressed, a 
sweeping cut is made along the posterior surface of the soft palate, and the knife with- 
drawn, leaving but a small opening in the mucous membrane on the anterior surface. If 
this operation is performed on the dead body, and the parts afterwards dissected, the 
Levator palati will be found completely divided. 


Vertebral Region (Anterior). 

Rectus Capitis Anticus Major. Rectus Lateralis. 

Rectus Capitis Anticus Minor. Longus Colli. 

The Rectus Capitis Anticfis iT/q/or (fig. 141), broad and thick above, narrow 
below, appears like a continuation upwards of the Scalenus anticus. It arises by 
four tendons from the anterior tubercles' of tlie transverse processes of the third, 
fourth, fifth, and sixth cervical vertebra?, and ascends, converging towards its 
fellow of the opposite side, to be inserted into the basilar process of the occipital 
bone. 

Relations. By its anterior surface^ with the pharynx, the sympathetic nerve, 
and the sheath enclosing the carotid artery, internal jugular vein, and pneunio- 
gastric nerve. By its posterior surface^ with the Longus colli, the Rectus anticus 
minor, and the upper cervical vertebra?. 

The Rectus Capitis Anticus Minor is a short muscle, situated immediately 
beneath the upper part of the preceding. It arises from the anterior surface of 
the lateral mass of the atlas, and from the root of its transverse process; passing 
obliquely upwards and inwards, it is inserted into the basilar process immediately 
behind the preceding* muscle. 

Relations. By its anterior surface^ with the Rectus anticus major. By its 
posterior* surface^ with the anterior part of the occipito-atlantal articulation. 
Externally^ with the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short, flat muscle, situated between the transverse 
process of the atlas, and the jugular process of the occipital bone. It arises from 
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the upper Burface of the transverse process of the atlas, and is inserted into the 
under surface of the jugular process of the occipital bone. 

Relations. By its anterior surface^ with the internal jugular vein. By its 
posterior surface^ with the vertebral artery. 

The Longus Colli is a long, flat muscle, situated on the anterior surface of the 
spine, between the atlas, and the third dorsal vertebra, being broad in the middle, 
narrow and pointed at each extremity. It consists of three portions, a superior 
oblique, an inferior oblique, and a vertical portion. 

The superior ohligue portion arises by a narrow tendon from the tubercle on 
the anterior arch of the atlas, and descending obliquely outwards, is inserted into 
the anterior tubercles of the transverse processes of the third, fourth, and fifth 
cervical vertebrae. 

The inferior oblique portion^ the smallest part of the muscle, arises tendinous 



from the transverse processes of the fifth and sixth cervical vertebrae, and passing 
obliquely inwards, is inserted into the bodies of the first two or three dorsal vertebrae. 

The vertical portion lies directly on the front of the spine, and is extended 
between the bodies of the second, third, and fourth cervical vertebraB above, and 
the bodies of the three lower cervical and the three upper dorsal below. 

Relations. By its anterior surface^ with tlxe pharynx, the oesophagus, sympa* 
thetic nerve, the sheath of the carotid artery, internal jugular vein, and pneumo- 
gastric nerve, inferior thyroid artery, and recurrent laryngeal nerve. By its 
posterior surface^ with the cervical and dorsal portions of the spine. 
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Vertebral Region (Lateral). 

Scalenus Anticus. Scalenus Medius. 

Scalenus Posticus. 

The Scalenus Anticus is a triangular muscle, situated deeply at the side of the 
neck, behind the Sterno-mastoid. It arises by a narrow, flat tendon from the 
tubercle on the inner border and upper surface of the first rib, and ascending ver- 
tically upwards, is inserted into the anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebrae. The lower part of this 
muscle separates the subclavian artery and vein; the latter being in front, and the 
former, with the brachial plexus, behind. 

Relations. By its anterior surface^ with the Sterno-mastoid and Omo-hyoid 
muscles, the transversalis Colli, and descending cervical arteries, and the phrenic 
nerve. By its posterior surface^ with the subclavian artery, and brachial plexus 
of nerves. It is separated from the Longus colli on the inner side by the subcla- 
vian artery. 

The Scalenus Medius^ the largest and longest of the three Scalcnl, arises, by a 
broad origin, from the upper surface of tlie first rib, behind the groove for the 
subclavian artery, as far back as the tubercle, and ascending along the side of the 
vertebral column, is inserted, by separate tendinous slips, into the posterior tuber- 
cles of the transverse processes of the six lower cervical vertebrae It is separated 
from the Scalenus anticus by the subclavian artery below, and the cervical nerves 
above. 

Relations, By its external surface^ with the Sterno-mastoid; it is crossed by the 
clavicle and Omo-hyoid muscle. To its outer side^ is the Levator anguli scapulae 
and the Scalenus posticus muscle. 

The Scalenus Posticus^ the smallest of the three Scaleni, arises by a thin tendon 
from the outer surface of the second rib, behind the attachment of the Serratus 
inagnus, and enlarging as it ascends, is inserted, by two or three separate tendons, 
into the posterior tubercles of the transverse processes of the two or three lower 
cervical vertebra^. This is the most deeply-placed of the three Scaleni, and is 
occasionally blended with the Scalenus medius. 

Nerves. The Rectus capitis anticus major and minor are supplied by the sub- 
occipital and deep branches of the cervical plexus; the Rectus lateralis by the 
sub-occipital; and the Longus colli and Scaleni by branches from the lower cer- 
vical nerves. 

Actions. The Rec^tus anticus major and minor arc the direct antagonists of 
those placed at the back of the neck, serving to restore the head to its natural 
position when drawn backwards by the posterior muscles. These muscles also 
serve to bow the heml forwards. The Longus colli will flex and slightly rotate 
the cervical portion of the spine. The Scaleni muscles, taking their fixed point 
from below, draw down the transverse processes of the cervical vertebrte, flexing 
the spinal column to one or the other side. If the muscles of both sides act, the 
sjpine will be kept erect. When taking their fixed point from above, they elevate 
the first and second ribs, and are, therefore, inspiratory muscles. 

MUSCLES AND FASCIAE OF THE TRUNK. 

The muscles of the Trunk may be subdivided into four groups. 

1 . Muscles of the Back. 3. Muscles of the Thorax. 

2. Muscles of the Abdomen. 4. Muscles of the Perinseum. 

The Muscles of the Back are very numerous, and may be subdivided into five 
layers. 

First Layer. Second Layer. 

Trapezius. Levator anguli scapulse. 

Latissimus dorsi. Rhomboideus minor. 

Bhomboideus major. 
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Third Layer. 

Serratus posticus superior. 

Serratus posticus inferior. 

Splenius capitis. ' 

Splenius colli. 

Fourth Layer. 

Sacral and Lumbar Regions. 

Erector Spinse. 

Dorsal Region. 

Sacro-lumbalis. 

Musculus accessorius ad sacro-lumbaleiii. 
Longissimus dorsi. 

Spinalis dorsi. 

Cervical Region. 

Cervicalis ascendens. 

Transversalis cervicis. 


Trachelo-mastoid. 

Complexus. 

Biventer cervicis. 
Spinalis cervicis. 

Fifth Layer. 
Semi-spinalis dorsi. 
Semi-spinalis colli. 
Multifidus spinae. 
Rotatores spinse. 
Supra-spinales. 
Intcr-spinales. 
Extensor coccygis. 
Inter-transversales. 
Rectus posticus major. 
Rectus posticus minor. 
Obliquus superior. 
Obliquus inferior. 


First Layer. 

Trapezius. Latissimus Dorsi. 

142). The body should be placed in the prone position, with the arms 
extended over the sides of the table, and the chest and aodomen supported by several 

blocks, so as to render the muscles tense. An 
142.— Dissection of the Muscles of the Back, incision should then be made along the middle 

line of the back, from the occipital protu- 
berance to the coccyx. From the upper end 
of this, a transverse incision should extend to 
the mastoid process ; and from the lower end 
a third incision should be made along the 
crest of the ilium to about its middle. This 
large intervening space, for convenience of 
dissection, should be subdivided by a fourth 
incision, extending obliquely from the spinous 
process of the last dorsal vertebra, ux)wards 
and outwards, to the acromion process. This 
incision corresponds with the lower border of 
the Trapezius muscle. The flaps of integu- 
ment should then be removed in the direction 
shewn in the accompanying figure. 

The Trapezius is a broad, flat, trian- 
gular muscle, placed immediately beneath 
the skin, and covering the upi)er and back 
part of the neck and shoulders. It arises 
from the occipital protuberance and inner 
third of the superior curved line of the 
occipital bone ; from the ligamentum 
nuchse, the spinous processes of the 
seventh cervical, and all the dorsal ver- 
tebrae, and from the corresponding por- 
tion of the supra-spinous ligament. From 
these points the muscular fibres proceed, 
the superior ones downwards and out- 
wards, the inferior ones upwards and 
outwards, and the middle fibres horizon- 
tally, and are Inserted, the superior ones curving forwards into the outer third of 
the posterior border of the clavicle, the middle fibres into the upper margin of the 
acromion process, and into the whole length of the upper border of the spine of 
the scapula; the inferior fibres converge near the scapula, and are attached 
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143.— Mascles of the Back. On the Left Side is exposed the First Layer; 
on the Bight Side, the Second Layer and part of the Third. 
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to a triangular aponeurosis, which glides over a small triangular surface at the 
inner extremity of the spine, and is inserted into a small tubercle in immediate 
connection with its outer part. The Trapezius is fleshy in the greater part of 
its extent, but tendinous at its origin and insertion. At its occipital origin, it is 
connected to the bone by a thin flbrous lamina, flrmly adherent to the skin, and 
wanting the lustrous, shining appearance of aponeurosis. At its origin from the 
spines of the vertebrse, it is connected by means of a broad semi-ellipticaf aponeu- 
rosis, which occupies the space between the sixth cervical and the third dorsal 
vertebrae, and forms, with the muscle of the opposite side, a tendinous ellipse. 
The remaining part of the origin is effected by numerous short tendinous fibres. 
If the Trapezius is dissected on both sides, the two muscles resemble a trapezium, 
or diamond-shaped quadrangle; two angles, corresponding to the shoulders; a 
third, to the occipital protuberance; and the fourth, to the spinous process of the 
last dorsal vertebra. 

The clavicular insertion of this muscle varies as to the extent of its attachment; 
it sometimes advances as far as the middle of the clavicle, and may even become 
blended with the posterior edge of the Sterno-mastoid, or overlap its margin. This 
should be borne in mind in the operation for tying the subclavian artery; 

Relations. By its superficial surface^ with the integument to which it is closely 
adherent above, but separated below by an aponeurotic lamina. By its deep sur~ 
face^ in the neck, with the Complexus, Splenius, Levator anguli scapulae, and 
Rhomboideus minor; in the back, witli the Rhomboideus major, Supra-spinatus, 
Infra-spinatus, a small portion of the Serratus posticus superior, the intervertebral 
aponeurosis which separates it from the Erector spinas, and with the Latissimus 
dorsi. The spinal accessory nerve passes beneath the anterior border of this 
muscle, near the clavicle. The outer margin of its cervical portion fonns the 
posterior boundary of the large posterior triangle of the neck, the other boundaries 
being the Sterno-mastoid in front, and the clavicle below. 

The Ligamentum Nuclim (fig. 143) is a thin band of condensed cellulo-flbrous 
membrane, placed in the line of union between the two Trapezii in the neck. It 
extends from the external occipital protuberance to the spinous process of the 
seventh cervical vertebra, where it is continuous with the supra-spinous ligament. 
From its anterior surface a fibrous slip is given off to the spinous processes of 
each of the cervical vertebrae, excepting the atlas, so as to form a septum between 
the muscles on each side of the neck. In the human subject, it is merely the rudi- 
ment of an important elastic ligament, which serves to sustain the weight of the 
head in some of the lower animals. 

The Latissimus Dorsi is a broad flat muscle, which covers the lumbar and 
lower half of the dorsal regions, and is gradually contracted into a narrow fasci- 
culus at its insertion into the humerus. It arises by tendinous fibres from the 
spinous processes of the six inferior dorsal, from those of the lumbar and sacral 
vertebras, and from the supra-spinous ligament. Over the sacrum, the aponeurosis 
of this muscle blends with the tendon of the Erector spinas. It also arises from 
the external lip of the crest of the ilium, behind the origin of the External oblique, 
and by fleshy digitations from the three or four lower ribs, being interposed be- 
tween similar processes of the External oblique muscle. From this extensive 
origin the fibres pass in different directions, the upper ones horizontally, the 
middle ones obliquely upwards, and the lower ones vertically upwards, so as to 
converge and form a thick fasciculus, which crosses the inferior angle of the 
scapula^ and occasionally receives a few fibres from it. The muscle then curves 
around the lower border of the Teres major, and is twisted upon itself so that 
the superior fibres become at first posterior and then inferior, and the vertical 
fibres at first anterior and then superior. It then terminates in a short quadri- 
lateral tendon, about three inches in length, which, passing in front of the tendon 
of the Teres major, is inserted into the bottom of the bicipital groove of the humerus, 
above the insertion of the tendon of the Fectoralis major. The lower border of 
the tendon of this muscle is united with that of the Teres major, the surfaces of 
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tlio two being separated by a synovial bursa; a second synovial bursa is interposed 
between the muscle and the inferior angle of the scapula. 

The origin of this muscle from the spine and ilium is effected by an aponeu* 
rosis, which assists in forming the sheath for the Erector spinas. Its costal 
attachment takes place by means of three or four fleshy slips, which inter-digitate 
with the External oblique muscle of the abdomen. 

Relations. Its superficial surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius. By its deep surface^ it is in relation with 
the Erector spinas, the Serratus posticus inferior. Intercostal muscles and ribs, the 
Serratus magnus, inferior angle of the scapula, Rhomboideus major, Infra-spinatus, 
and Teres major. Its external margin is separated below, from the external 
oblique, by a small triangular interval; and another triangular interval exists 
between its superior border and the margin of the Trapezius, in which the Inter- 
costal and Rhomboideus major muscles are exposed. 

Nerves. The Trapezius is supplied by the spinal accessory and cervical plexus; 
the Latissimus dorsi, by the subscapular nerves. 

Skcond Layer. 

Levator Anguli Scapulas. Rhomboideus Minor. 

Rhomboideus Major. 

Dimetwn. The Trapezius must bo removed in order to expose the next layer ; to effect 
this, the muscle must be detached from its attachment to the clavicle and spine of the 
scapula, and turned back towards the spine. 

The Levator Anguli Scapulcc is a long, thick, and somewhat flattened muscle, 
situated at the posterior part and side of the neck. It arises by four tendons from 
the posterior tubercles of the transverse processes of the three or four upper cer- 
vical vertebrae, these becoming fleshy are united so as to form a flat muscle, which, 
passing downwards and backwards, is inserted into the posterior border of the 
scapula, between the superior angle and the triangular smooth surface at the root 
of the spine. 

Relations. By its superficial surface^ with the integument. Trapezius, and 
Sterno-mastoid. By its deep surface^ witli the Splenius colli, Transversalis colli, 
Cervicalis ascendens, and Serratus posticus superior, and with the transverse cer- 
vical and posterior scapular arteries. 

The Rhomboideus Minor arises from the ligamentum nucha), and spinous pro- 
cesses of the seventh cervical and first dorsal vertebra), its fibres of origin being 
intimately united with those of the Trapezius. Passing downwards and outwards, 
it is inserted into the margin of the trisingular smooth surface at the root of the 
spine of the scapula. This small muscle is usually separated from the Rhom- 
boideus major by a slight cellular interval. 

The Rhomboideus Major is situated immediately below the preceding, the adja- 
cent margins of the two being occasionally united. It arises by tendinous fibres 
from the spinous processes of the four or five upper dorsal vertebrae and their 
inter-spinous ligaments, and is inserted into the posterior border of the scapula, 
between the triangular surface at the base of the spine and the inferior angle. 
The insertion of this muscle takes place by means of a narrow, tendinous arch, 
attached above, to the triangular surface near the spine ; below, to the inferior angle, 
the arch being connected to the border of the scapula by a thin membrane. When 
the arch extends, as it occasionally does, but a short distance, the muscular fibres are 
inserted into the scapula itself. 

Relations. By their superficial surfaccy with the integument, and Trapezius, 
the Rhomboideus major, with the Latissimus dorsi. By their deep surface y with 
the Serratus posticus superior, posterior scapular artery, part of the Erector spinse, 
the Intercostal muscles and ribs. 

Nerves. These muscles are supplied by branches from, the fifth cervical nerve, 
and additional filaments from the deep branches of the cervical plexus are distri- 
buted to the Levator anguli scapulas. 
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Actions, The ihovements effected by the preceding muscles arc numerous, as may 
be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate the point of the shoulder, as in supporting 
weights; when the middle and lower fibres are brought into action, partial rotation 
of the scapula upon the side of the chest is produced. If the shoulders are fixed ’ 
both Trapezii acting together will draw the head directly backwards, or if only 
one acts, the head is drawn to the corresponding side. 

The Latissimus Dorsi, when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk ; thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
conspire with the Abdominal and great Pectoral muscles in drawing the whole 
trunk forwards, as in climbing or walking on crutches. 

The Levator Anguli Scapulte raises the superior angle of the scapula after it 
has been depressed by the Trapezius, whilst the Rhomboid muscles carry the infe- 
rior angle backwards and upwards, thus producing a slight rotation of the scapula 
upon the side of the chest. If the shoulder be fixed, the Levator scapulse may 
incline the neck to the corresponding side. The Rhomboid muscles acting together 
with the middle and inferior fibres of the Tra])czius, will draw the scapula directly 
backwards towards the spine. 


Tinui) Layer. 


Serratus Posticus Superior. 

Splenius J 


Serratus Posticus Inferior. 
Splenius Capitis. 

Splenius Colli. 


Dissection, The third layer of muscles is brought into view by the entire removal of 
the preceding, together with the Latissimus dorsi. To effect this, the LeVator anguli 
scapuke and Rhomboid muscles should bo detached near their insertion, and reflected 
upwar^ thus exposing the Serratus posticus superior ; the Latissimus dorsi should then 
be divided in the middle by a vortical incision carried from its upper to its lower i)art, and 
the two halves of the muscle reflected. 


The Serratus Posticus Superior is a thin, flat muscle, irregularly quadrilateral 
in form, and situated at the upper and back part of the thorax. It arises by a 
thin and broad aponeurosis, from the ligamentum nuchaB and from the spinous pro- 
cesses of the last cervical and two or three upper dorsal vertebrae. Inclining 
downwards and outwards, it becomes muscular, and is inserted by four fleshy digi- 
tations, into the upper borders of the second, third, fourth, and fifth ribs, a little 
beyond their angles. 

Relations, By its superficial surface^ with the Trapezius, Rhomboidei, and Ser- 
ratus magnus. By its deep surface^ with the Splenius, upper part of the Erector 
spinae. Intercostal muscles and ribs. 

The Serratus Posticus Inferior is situated at the lower part of the dorsal and 
upper part of the lumbar regions: it is of an irregularly quadrilateral form, 
broader than the preceding, and separated from it by a considerable interval. It 
arises by a thin aponeurosis from the spinous processes of the two lower dorsal 
and two or three upper lumbar vertebrae, and from the inter-spinous ligaments. 
Passing obliquely upwards and outwards, it becomes fleshy, and divides into four 
flat digitations, which are inserted into the lower borders of the four lower ribs, a 
little beyond their angles. 

Relations, By its superficial surface, it is covered by the Latissimus dorsi, with 
the aponeurosis of which its own aponeurotic origin is inseparably blended. By 
its deep surface, with the posterior aponeurosis the Transversalis, the Erector 
spinsB, ribs and Intercostal muscles. Its upper margin is continuous with the ver- 
tebral aponeurosis. 

The Vertebral Aponeurosis is a thin aponeurotic lamina, extending along the 
whole length of the posterior part of the thoracic region, serving to bind down the 
Erector spinae, and separating it from those muscles which connect the spine to 
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the upper extremity. It consists of longitudinal and transverse fibres blended 
together, forming a thin lamella, which is attached in the median lino to the spi- 
nous processes of the dorsal vertebras; externally, to the angles of the ribs; and 
below, to the upper border of the Inferior serratus and tendon of the Latissimus 
dorsi; above, it passes beneath the Serratus posticus superior, and blends with the 
deep fascia of the neck. 

The Serratus posticus superior should now be detached from its origin and turned out- 
wards, when the Splenius muscle will be brought into view. 

The Spleniuft is a broad muscle, situated at the posterior part of the neck and 
upper part of the dorsal region. At its origin, it is a single muscle, narrow and 
pointed in form; but it soon becomes broader, and divides into two portions, which 
have separate insertions. It arises, by tendinous fibre's, from the lower half of 
the Ligamentuin niichfc, from the spinous processes of the last cervical and of the 
six upper dorsal vertebne, and from the supra-spinous ligament. From this 
origin, the fleshy fibres proceed obliquely upwards and outwards, forming a broad 
flat muscle, which divides as it ascends into two portions, the Splenius capitis and 
Splenius colli. 

The Splenius capitis is inserted into the mastoid process of the temporal bone, 
and into the rough surface on the occipital bone beneath the superior curved line. 

The Splenius colli is inserted, by tendinous fiisciculi, into the posterior tubercles 
of the transverse processes of the three or four upper cervical vertebra*. 

The Splenius is separated from its fellow of the opposite side by a triangular 
interval, in which is seen the Cyomplexus. 

Melations, By its superficial surface^ with the Trapezius, from which it is sepa- 
rated below by the Rhomboidei and the Serratus posticus superior. It is also 
covered by the Sterno-mastoid and Levator anguli scjipiilic. By its deep surface^ 
with the Spinalis dorsi, Longissimus dorsi, Semi-spinalis colli, Com plexus, Trachelo- 
mastoid, and Transversal is (!olli. 

Nerves. The Splenius and Superior serratus are supplied from the external 
posterior branches of the cervical nerves; the Inferior serratus, from the external 
branches of the dorsal nerves. 

Actions. The Serrati arc respiratory muscles acting in antagonism to each 
other. The Serratus posticus superior elevates tlie ribs; it is, therefore, an inspi- 
ratory muscle; while the Serratus inferior draws the lower ribs downwards, and 
is a muscle of expiration. This muscle is also probably a tensor of the vertebral 
aponeurosis. The Splenii muscles of the two sides, acting together, draw the 
head directly backwards, assisting the Trapezius and Com plexus; acting sepa- 
rately, they draw the head to one or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. 


Fourth Layer. 


Sacral and Lumbar Regions. 
Erector Spinac. 

Dorsal Region. 
Sacrd-lumbalis. 

Musculus accessorius ad sacro-liimbnlem. 
Longissimus dorsi. 

Spinalis dorsi. 


Cervical Region. 
Cervical is ascendens. 
Transversalis cervicis. 
Trachelo-mastoid. 
Complexus. 

Biventer cervicis. 
Spinalis cervicis. 


Dissection. To expose the muscles of the fourth layer, the Serrati and vertebral aponeu- 
rosis should be entirely removed. The Splenius majr then be detached by separating its 
attachments to tlfe spinous processes, and reflecting it outwards. 

. The Erector Spirne (fig. 142), and its prolongations in the. dorsal and cervical 
regions, fill up the vertebral groove on each side of the spine. They are covered 
in the lumbar region by the lumbar aponeurosis; in the dorsal region, by the 
Serrati muscles and the vertebral aponeurosis; and in the cervical region, by a 
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layer of cervical fascia continued beneath the Trapezius. This large muscular 
and tendinous mass varies in size and structure at different parts of the spine. 
In the sacral region, the Erector spinse is narrow and pointed, and its origin 
chiefly tendinous in structure. In the lumbar region, it becomes enlarged, and 
forms a large fleshy mass. In the dorsal region, it subdivides into two parts, 
which gradually diminish in size as they ascend to be inserted into the vertebrae 
and ribs, and are gradually lost in the cervical region, whore a number of special 
muscles are superadded, which are continued upwards to the head, which they 
support upon the spine. 

The Erector spinae arises from the sacro-iiiac groove, and from the anterior 
surface of a very broad and thick tendon, which is attached, internally, to the 
spines of the sacrum, to the spinous processes of the lumbar and three lower dorsal 
vertebrae, and the supra-spinous ligament; externally, to the back part of the inner 
lip of the crest of the ilium, and to the series of eminences on tlie posterior part 
of the sacrum, representing the transverse processes, where it blends with the 
great sacro-sciatic ligament. The muscular fibres thus arising form a single large 
muscular mass, bounded in front by the transverse processes of the lumbar ver- 
tebra}!, and by the middle lamella of the fascia of the Transversalis muscle. Oppo- 
site the last rib, this mass divides into two parts, one external, the Sacro-lumbalis, 
the other internal and larger, the Longissimus dorsi. 

The SaerO‘Lumhalis^ the external and smaller portion of the Erector spinse, is 
inserted, by a scries of separate tendons, into the angles of the six lower ribs. II’ 
this muscle is reflected outwards, it will be seen to be reinforced by a scries of 
muscular slips, which arise from the angles of the ribs; by means of these the 
Sacro-lumbalis is continued upwards, to be connected with the upper ribs, and 
with the cervical portion of the spine, forming two additional muscles, the Mus- 
eiilus accessorius and th^'Cervicalis ascendens. 

The Musctilus Accessorius ad Sacro-Lumbalem arises by separate flattened 
tendons, from the upper margins of the angles of the six lower ribs; these become 
muscular, and are finally inserted, by separate tendons, into the angles of the six 
upper ribs. 

The Cervicalis Ascendens is the continuation of the Sacro-lumbalis upwards 
into the neck: it is situated on the inner side of the tendons of the Accessorius, 
arising from the angles of tlie four or five upper ribs, and is inserted, by a scries 
of slender tendons, into the phsterior tubi^rcles of the transverse processes of the 
fourth, fifth, and sixth cervical vertebrae. 

Longissimus DorsL The inner portion of the Erector spime, the larger and 
longer of the two, has received the name ‘ Longissimus dorsi.’ It arises, with tlie 
Sacro-lumbalis, from the common origin already mentioned. In the lumbar region, 
where it is as yet blended with the Sacro-lumbalis, some of the fibres are directed 
forwards to be inserted into the posterior surface of the transverse processes of 
the lumbar vertebrae their whole length, into the tubercles at the back of the 
articular processes, and into the layer of lumbar fascia connected with the apices 
of the transverse processes. In the dorsal region, the Longissimus dorsi is inserted, 
by long and thin tendons, into the extremities of the transverse processes of all 
the dorsal vertebra;, and into from seven to eleven ribs between their tubercles 
and angles. 

This muscle is continued upwards to the cranium and cervical portion of the 
spine, by means of two additional slender fasciculi, the Transversalis colli, and 
Trachelo-mastoid. 

The Transversalis Colli^ placed on the inner side of the Longissimus dorsi, 
arises,* by long thin tendons, from the summit of the transverse processes of the 
third, fourth, fifth, and sixth dorsal vertebra;, and is inserted, by similar tendons, 
into the posterior tubercles of the transverse processes of the five lower cervical. 

The Trachelo^ Mastoid lies on the inner side of the preceding, between it and 
the Complexus muscle, and may be regarded as the continuation of the Longissimus 
dorsi upwards to the head. It arises, by four tendons, from the transverse pro- 
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cesses of the third, fourth, fifth, and sixth dorsal vertebne, and from the articular 
processes of the tliree or four lower cervical; these joining form a small muscle, 
which ascends to be inserted into the posterior margin of the mastoid process, 
beneath the Splenius and Sterno-mastoid muscles. This small muscle is almost 
always crossed by a tendinous intersection near its insertion into the mastoid 
process. 

The spinous processes of the upper lumbar and the dorsal vertebr© are con- 
nected together by a scries of muscular and tendinous slips, which are intimately 
connected with the Longissimus dorsi, forming, in fact, part of this muscle; it is 
called the Spinalis dorsi. 

The Spinalis Dorsi is situated at the inner side of the Longissimus dorsi. It 
arises, by three or four tendons, from the spinous processes of the two upper 
lumbar and the two lower dorsal vertebrcc: these uniting, form a small muscle, 
which is inserted, by separate tendons, into the spinous processes of all the upper 
dorsal vertebrae, the number varying from four to eight. It is intimately united 
with the Semi-spinalis dorsi, which lies beneath it. 

The Spinalis Cervicis is a small muscle, connecting togetlier the spinous pro- 
cesses of the cervical vertebrae, and analogous to the Si)inali8 dorsi in the dorsal 
region. This muscle varies considerably in its size, and in its extent of attachment 
to the vertebrae, not only in difierent bodies, but on the two sides of the same 
body. It usually arises by fleshy or tendinous fibres, varying from two to four in 
number, from the spinous processes of the fifth and sixth cervical vertebraj, and 
occasionally from the first and second dorsal, and is inserted into the spinous pro- 
cess of the axis, and occasionally into the spinous processes of the two vertebras 
below it. This muscle has been found absent in five cases out of twenty-four. 

The Complexus is a broad thick muscle, situated at the upper and back part of 
the neck, lying ben(‘atli the Splenius, tlie direction of wliicfh it crosses obliquely 
from without inwards. It arises, by a series of tendons, about seven in number, 
from the posterior and ui)per part of the transverse processes of the three upper 
dorsal and seventh cervical, and from the articular processes of the three cervical 
above this. The tendons uniting form a broad muscle, which is directed obliquely 
upwards and inwards, and is inserted into the innermost depression between the 
two curved lines of the occipital bone. This muscle, about its middle, is traversed 
by a transverse tendinous intersection. 

The Biventer Cervicis^ is a small fasciculus, situated on the inner side of the pre- 
ceding muscle, and in the majority of cases blended with it; it has received its 
name from presenting a tendon of eonsiderjible length with two fleshy bellies. 
It is sometimes described as a separate muscle, arising, by from two to four ten- 
dinous slips, from the transverse processes of as many u[)per dorsal vertebras, and 
is inserted, on the inner side of the Complexus, into the superior curved line of 
the occipital bone. 

Relations. By their superficial surface^ with the Trapezius and Splenius. By 
their deep surface, with the Semi-spinalis dorsi and colli and the Recti and Obliqui. 
The Biventer cervicis is separated from its fellow of the opposite side by the liga- 
mentum nuchse, and the Complexus from the Semi-spinalis colli by the profunda 
cervicis artery, the princeps cervicis branch of the occipital, and by the posterior 
cervical plexus of nerves. 

Nerves, The Erector spinas and its subdivisions in the dorsal region are sup- 
plied by the external posterior branches of the lumbar and dorsal nerves. The 
Cervicalis ascendens, Transversalis colli, Trachelo-mastoid, and Spinalis cervicis, 
by tho^ external posterior branches of the cervical nerves; the Complexus, by the 
internal • posterior branches of the cervical nerves, the sub-occipital and great 
occipital. 
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Fifth Layer. 


Scini-spinalis Dorsi. 


Extensor Coccygis. 


Semi-spinalis Colli. Inter- transversalos. 

Multifidus Spinaj. llectus Capitis Posticus Major. 

Rotatores Spinas. Rectus Capitis Posticus Minor. 

Supra-spinales. Obliquus Superior. 

Inter-spinales. Obliquus Interior. 

Dissection. The muscles of the preceding layer must be removed by dividing and turning 
aside the Coniplexus, then detach the Spinalis and Longissimus dorsi from their attacli- 
moiits, and divide tiio Erector spina) at its connection below to the sacral and luml)ar 
spines, and turn it outwards. Tlie muscles tilling up the interval between the spinous aiul 
transverse processes are then exposed. 


The Semi-spinales Mtiscles connect together the transverse and spinous pro- 
cesses of the vertebrie, extending from the lower part of the dorsal region to the 
upper pjirt of the cervical. 

The Semi-sjnnalis Dorsi consists of a thin, narrow, fleshy fasciculus, interposed 
between tendons of considerable lengtli. It arises by a series of small tendons 
from the transverse processes of the lower dorsal vertebrae, from the tenth or 
eleventh to tlie fifth or sixth; these uniting form a small muscular fasciculus, 
which subdividing into five or six tendons, is inserted into the spinous processes 
of the four upper dorsal and two lower cervical. 

The Semi-spinalis Colli^ thicker than the preceding, arises by a scries of tendi- 
nous and fleshy points from the transverse processes of the four upper dorsal 
vertebra3, and is inserted into the spinous processes of the four up])er cervical ver- 
tebra}, from the axis to the fifth cervical. The fasciculus connected with the axis 
is the largest, and chiefly muscular in structure. 

Relations. By their superjicial surface^ from below upwards with the Longis- 
simus dorsi, Spinalis dorsi, Splenius, Complexus, the profunda ciTvicis and princeps 
ccrvicis arteries, and the jmsterior cervical plexus of nerves. By th(?ir deep 
surface^ with the Multifidus spinaj. 

The Multifidus Spinat consists of a number of fleshy and tendinous fasciculi, 
which fill up the groove on either side of the spinous pro(;esses of the vertebne 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
sacral groove, as low down as the fourth sacral foramen, being connected with the 
aponeurosis of origin of the Erector spinic. In the iliac region, from the inner 
surface of the posterior superior spine, and posterior sacro-iliac ligaments. In the 
lumbar and cervical n^gions they arise from the articular processes, and in the 
dorsal region, from the transverse processes. Each fasciculus, ascending obliquely 
upwards and inwards, is inserted into the lamina and whole length of the spinous 
process of the vertebra above. These fasciculi vary in length; the most su{)er- 
iicial, the longest, pass from one vertebra to the third or fourth above; those next in 
order pass from one vertebra to the second or third above; whilst tlie deepest con- 
nect two contiguous vertebral. 

Relations. i3y its superjicial surface^ witli, the Longissimus dorsi, Spinalis dorsi, 
Semi-spinalis dorsi, and Semi-spinalis colli. By its deep surface, with the laminae 
and spinous processes of tlie vertebral, and with the llotatores spinse in the dorsal 
region. 

The Rotatores Spines are found only in tlie dorsal region of the spine, bcneatli 
the Multifidus spinae, they are eleven, in nun\ber on each side. Each muscle, 
which is small and somewhat quadrilateral in form, arises from the upper and back 
part of the transverse process, and is inserted into the lower border and outer 
surface of the lamina of the vertebra above, the fibres extending as far inwards as 
the root of the spinous process. The first is found between the first and second 
dorsal, the last, between the eleventh and twelfth. Sometimes the number of these 
muscles is diminished by the absence of one or more from the upper or lower end. 

The Supra Spinales consist of a series of fleshy bands, which lie on the spi- 
.nous processes in the cervical region of the spine. 

Q 2 
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The Inter- Spinales are short muscular fasciculi, placed in pairs between the 
spinous processes of the contiguous vertebraB. In the cervical region they are 
most distinct, and consist of six pairs, the first being situated between the axis and 
third vertebra, and the last between the last cervical and the first dorsal. In the 
dorsal region they arc found above, between the first and second vertebraa, and 
occasionally between the second and third; and below, between the eleventh and 
twelfth. In the lumbar region there are four pairs of these muscles in the intervals 
between the five lumbar vertebrae. There is also occasionally one in the inter- 
spinous space, between the last dorsal and first lumbar, and between the fifth 
lumbar and the sacrum. 

The Extensor Coccygis is a slender muscular fasciculus, occasionally present, 
which extends over the lower part of the posterior surface of the sacrum and 
coccyx. It arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and j)assos downwards to be inserted into the lower part of 
the coccyx. It is a rudiment of the Extensor muscle of the caudal vertebrae 
present in some animals. 

The Inter- Transversules arc small muscles ydaced betw^ecn the transverse pro- 
cesses of the vertebne. In the cervical region they are most developed, consisting 
of two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebrsB, 
being separated from one another by the anterior branch of a cervical nerve, 
which lies in the groove between them, and by the vertebral artery and vein. In 
this region there are seven pairs of these muscles, the first being between the 
atlas and axis, and the last between the seventh cervical and first dorsal vertebra?. 
In the dorsal region the Jnter-transversales are least developed, consisting chiefly 
of rounded tendinous cords in the inter-transverse s])aces of the upper dorsal 
vertebne; but between the transverse processes of the three lower dorsal vertebra? 
and the first lumbar, they are muscular in structure. In the lumbar region they 
are four in number, and consist of a single muscular layer, which occupies the 
entire interspace b(*tween the transverse processes of the lowest lumbar vertebra?, 
whilst those between the transverse processes of the upper lumbar, are not attached 
to more than half the breadth of the process. 

The Rectus Capitis Posticus Major^ the larger of the two Recti, arises by a 
pointed tendinous origin from tlie spinous process of tlie axi.s, and becoming broader 
as it ascends, is inserted into the inferior curved line of the occipital bone and the 
surface of bone immediately beneath it. As the muscles of the two sides ascend 
upwards and outwards, they leave between them a triangular space, in which are 
seen the Recti capitis postici minores muscles. 

Relations, By its superficial surface, with the Complexus, and at its insertion, 
with the Superior oblique. By its deep surface, with the posterior arch of the atlas, 
the posterior occipito-atloid ligament, and part of the occipital bone. 

The Rectus Capitis Posticus Minor, the smallest of the four muscles in this 
region, is of a triangular shape, it arises by a narrow, pointed tendon from the tu- 
bercle on the posterior arch of the atlas, and becoming broader as it ascends, is 
inserted into the rough surface beneath the inferior curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Relations, By its superficial surface, with the Complexus. By its deep sur- 
face, with the posterior occipito-atloid ligament. 

The Ohliquus Inferior, the largest of the two oblique muscles, arises from the 
apex of the spinous })roces8 of the axis, and forms a thick cylindrical muscle, 
which passes almost horizontally outwards, to be inserted into the apex of the 
transverse process of the atlas. 

Relations, By its superficial surface, with the Complexus, and is crossed by 
the posterior branch of the second cervical nerve. By its deep surface, with the 
vertebral artery and posterior occipito-atloid ligament. 

The Ohliquus Superior, narrow below, wide and expanded above, arises by 
tendinous fibres from the upper part of the extremity of the transverse process of 
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the atlas, joining with the insertion of the Inferior oblique muscle, and passing 
obliquely upwards and inwards, is inserted into the occipital bone, between the 
two curved lines, external to the Complexus. Between the two oblique muscles 
and the Rectus posticus major, a triangular interval exists, in which is seen the 
vertebral artery and the posterior branch of the sub-occipital nerve. 

Relations. By its superficial surface^ with the Complexus and Trachelo-nias- 
toid. By its deep surface^ with the posterior occipito-atloid ligament. 

Nerves. The Semi-spinalis dorsi and Rotatores spinm are supplied by the inter- 
nal posterior branches of the dorsal nerves. The Semi-spinalis colli, Supra- 
spinalcs, and Inter- spinales, by tlie internal posterior branches of the cervical 
nerves. The Inter-transversales, by the internal posterior branches of the cervi- 
cal, dorsal, and lumbar nerves. And the Multifidus spin®, by the same, with tho 
addition of the internal posterior branches of the sacral nerves. The Recti and 
Obliqui muscles arc all supplied by the sub-occipital and great occipital nerves. 

Actions. The Erector spinai, comprising tho Siicro-lumbalis, with its accessory 
muscle, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain the spine in the erect posture; it also servos to bend tho trunk back- 
wards, when it is required to counter-balance tho intiuenco of any weight at the 
front of tho body, as, for instance, when a heavy weight is suspended from tho 
neck, or when there is any great abdominal development, as in pregnant women 
or in abdominal dropsy; tlie peculiar gait under such circumstances depends upon 
the spine being drawn backwards, by the counter-balancing action of the Erector 
spinas muscles. The continuation of these muscles upwards to the neck and head, 
steady and preserve the upright position of these, several parts. If the Sacro- 
lumbalis and Longissimus dorsi of one side act, they serve to draw down tho chest 
and spine to the corresponding side. The Musculus accessorius, taking its fixed 
point from the cervical vertebrae, elevates those ribs to which it is attached. The 
Multifidus spiiue act successively upon the different segments of the spine; thus 
the lateral parts of the sacrum furnish a fixed point from which the fasciculi of 
this muscle act upon the lumbar region; these then become the fixed points for 
the fasciculi moving the dorsal region, and so on throughout the entire length of 
the spine; it is by the successive contraction and relaxation of the separate fas- 
ciculi of this and other muscles, that the spine preserves the erect posture without 
the fatigue that would necessjirily have existed had this movement been accom- 
plished by tho action of a single muscle. The Multifidus spina3, besides pre- 
serving the erect position of the spine, serves to rotate it, so that the front of the 
trunk is turned to the side oi)posite to that from which the muscle acts, this 
muscle being assisted in its action by the Oblicpius externus abdominis. The 
Complexi, the analogues of the Multifidus spinie in the neck, draw the head 
directly backwards; if one muscle acts, it draws the head to one side, and rotates 
it so that the face is turned to the opposite side. The Rectus capitis posticus mi- 
nor and tho Superior oblique draw the head backwards, and the latter from the 
obliquity in the direction of its fibres, mjiy turn the face to the opposite side. Tho 
Rectus capitis posticus major and the Oblhiuus inferior, rotate tho atlas, and with 
it the cranium around the odontoid process, and turn the face to the same side. 

Muscles of the Abdohen. 

The muscles in this region are, the 

Obliquus Externus, Rectus. 

Obliquus Internus. Pyramidalis. 

Transversalis. Quadratus Lumborum. 

pimetion (fig. 145). To dissect the abdominal muscles, a vertical incision should be 
made from the ensiform cartilage to the pubes ; a second oblique incision should extend 
from the umbilicus upwards and outwards to the outer surface of the chest, as high as the 
lower border of the fifth or sixth rib ; and a third, commencing midway between the umbi- 
licus and pubes, should pass transversely outwards to the anterior superior iliac spine, and 
along the crest of the ilium as far as its posterior third. The three flaps included between 
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these incisions should then be reflected from within outwards, in the direction indicated in 
the figure. 

The External Oblique 3 fuscle (Obliquus descendens) (fig, 146), so called from 
the direction of its fibres, is situated on the lateral and anterior aspects of the 
abdomen; being the largest and the most superficial of the three flat muscles in this 
region/^ It is bre^f thtpy ic;^^ quadrilateral in form, its muscular portion 
a«ctt^yitig%e iidj^l,^its i^oncuro^^ anterior wall of that cavity. It arises, by 
eight fleshy 4|igi^al^^,v from the external surface and lower borders of the eight 
inferior ribs; tliei^e d^itations are arranged in an oblique line running downwards 
and backwardsf>the upper ones being attached close to the cartilages of the CK>r- 
responding ribs^^Mie^lo^st, to the apex of the cartilage of the last rih; the inter- 
mediate ones, to the riBlrat some distance from their cartilages. The five superior 

serrations increase in size from above down- 
wards, and are received between (corresponding 
processes of the Serratus magnus; the three 
leaver ones diminish in size from above down- 
wards, receiving between them corresponding 
processes from the Latissimus dorsi. From 
these attachments the fleshy fibres proceed in 
various directions. Those from the lowest ribs 
pass nearly verticsilly downwards, to be insert('d 
into the anterior half of the outer lip of the 
crest of the ilium; the middle and upper fibres, 
(lirect(?d downwards and forwards, terminate in 
tendinous fibres, which spread out into a liroad 
aponeurosis. This aponeurosis, joined with that 
of the opposite muscle along the median lino, 
covers the whole of the front of the abdomcm: 
above, it is connected with the lower border of 
the Pectoralis major; below, its fibres are closely 
aggregated together, and extend obliquely across 
from the anterior superior spine of the ilium to 
the spine of the os pubis and the pectineal line. 
In the median line, it interlaces with the apo- 
neurosis of the opposite muscle, forming the 
linca alba, and extends from the ensiform car- 
tilage to the 8ymj)hysis pubis. 

That portion of the aponeurosis which extends between the anterior superior 
spine of the ilium and the spine of the os pubis is a broad band, folded inwards, and 
continuous Ixdow Avith tbe fascia lata; it is called Poupart's ligament. The por- 
tion Avhich is reflected from Poiipart’s ligament backwards and inwards into the 
pectineal line, is called Gimhernat's ligament. 

In the aponeurosis of the External oblique, immediately above the crest of the 
os pubis, is a triangular opening, tlie external abdominal ring, formed by a splitting 
of tbe fibres of the aponeurosis in this situation; it serves for the transmission of 
the spermatic cord in the male, and the round ligament in the female. This opening 
is directed obliquely iqiwards and outwards, and corresponds with the course of 
the fibres of the aponeurosis. It is bounded below by the crest of the os pubis; 
above, by some (mrved fibres, which pass across the aponeurosis at the upper 
angle of the ring so as to increase its strength; and on either side, by the margins 
of the aponeurosis, wliich are called the pillars of the ring. Of these, the external, 
which is, at the same time inferior, from the obliquity of its direction, is inserted 
into the spine of the os pubis. The internal, or superior pillar, being attached to 
the front of the symphysis pubis, interlaces with the corresponding fibres of the 
opposite muscle. To the margins of the pillars of the external abdominal ring is 
attached an exceedingly thin and delicate fascia, which is prolonged down over 
the external surface of the cord and testis. This has received the name of inter* 
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columnar fascia from its attachment to the pillars of the ring. It has also re- 
ceived the name of external spermatic fascia^ from being the most external of 
the fascise which cover the spermatic cord. 

Relations, By its external surface, with the superficial fascia, superficial 
epigastric and circumflexa ilii vessels, and some cutaneous nerves. By its internal 
surface, with the Internal oblique, the lower part of the eight iitfetior ribs and Inter- 
costal muscles, the cremaster, the spermatic twd lii the male, and round ligament in 
the female. Its posterior border is occasionally overlapped by the Latissimus dorsi ; 
sometimes an interval exists between the two muscles, in which is seen a portion 
of the Internal oblique. 

146. — The External Oblique Muscle. 



DissectiOTu The External oblique should now be detached by dividing it across, just in 
front of its attachment to the ribs, as far as its posterior border, and by separating it 
below from the crest of the ilium as far as the spine; the muscle should then be carefully 
separated from the Internal oblique, wliich lies beneath, and turned towards the opposite 

The Internal Oblique Muscle (fig. 147) (Obttquiis ascendens), thinner and' 
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smaller than the preceding, beneath which it lies, is of an ii^regularlj quadrilateral 
form, and situated at the anterior lateral and {K>f^erior parts of the abdomen. It 
arises, by fleshy fibres, from the outer half of Poupart’s ligament, being attached to 
the groove on its upper surface; from the anterior two- thirds of the middle lip of 
the crest of the ilium, and from the lumbar fascia. From this origin, the fibres 
diverge in different directions. Those from^Poupart’s ligament, few .in number 
and paler in colour than the rest, arch downwards and inwards across the sper- 
matic cord, to bo inserted, conjointly with those of the Transversalis, into the 
crest of the os pubis and pectineal line, to the extent of half an inch, forming the 
conjoined tendon of the Internal oblique and Transversalis; those from the anterior 
superior iliac spine are horizontal in their direction; whilst those which arise from 
the front part of the crest of the ilium pass obliquely upwards and inwards, 
and terminate in an aponeurosis, which is continued forwards to the linea alba; 
the most posterior fibres ascend almost vertically upwards, to be inserted into the 

14.7. — The Internal Oblique Muscle. 



lower borders of the cartilages of the four lower ribs, being continuous with the 
internal intercostal muscles. 

The conjoined tendon of the Internal oblique and Transversalis is inserted into 
the crest of the os pubis and pectineal line immediately behind the external abdo- 
minal ring, serving to protect viPhat would otherwise be a weak point in the 
abdomen. Sometimes this tendon is insufficient to resist the pressure from within, 
and is carried forward in front of the protrusion through the external ring, forming 
one of the coverings of direct inguinal hernia. 
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The aponeurosis of the Internal oblique is continued forward to the middle line 
of the abdomen, where it joins with the aponeurosis of ^the opposite muscle at the 
linea alba, and extends from the margin of the thorax to the pubes. At the 
outer margin of the sheath of the Rectus muscle, for the upper three-fourths of its 
extent, this aponeurosis divides into two lamellaD, which pass, one in front and the 
other behind it, enclosing it in a kind of sheath, and reuniting on its inner border 
at the linea alba: the anterior layer is blended with the aponeurosis of the 
External oblique muscle; the posterior layer with that of the Transversalis- 
Along the lower fourth, the aponeurosis passes altogether in front of the Rectus 
without any separation. 

Relations* By its external surface, with the External oblique, Latissimus dorsi, 
spermatic cord, and external ring. By its internal surface, with the Transversalis 
muscle, fascia transversalis, internal ring, and spermatic cord. Its lower border 
forms the upper boundary of the spermatic canal. 

Dissection. The Internal oblique should now bo detached in order to expose the Trans- 
versalis muscle beneath. This may be effected by dividing the muscle, above, at its 
attachment to the riba ; below, at its connexion with Poupart’s ligament and the crest of 
the ilium ; and behind, by a vertical incision extending from the last rib to the crest of 
the ilium. The muscle should previously be made tense by drawing upon it with the 
fingers of the left hand, and if its division is carefully effected, the cellular interval between 
it and the Transversalis, as well as the direction of the fibres of the latter muscle, will 
afford a clear guide to their separation ; along the crest of the ilium the circumflex ilii 
vessels arc interposed between them, and form an important aid in separating them. The 
muscle should then be thrown forwards towards the linea alba. 

The Transversalis muscle (fig. 148), so called from the direction of its fibres, 
is the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal Oblique. It arises by fleshy fibres from the outer third of Poupart’s 
ligament, from the inner lip of the crest of the ilium, its anterior two-thirds, from 
the inner surface of the cartilages of the six lower ribs, interdigitating with the 
Diaphragm, and by a broad aponeurosis from the spinous and transverse processes 
of the lumbar vertebrae. The lower fibres curve downwards, and arc inserted to- 
gether with those of the Internal oblique, into the crest of the os pubis and pec- 
tineal line, forming what was before mentioned as the conjoined tendon of these 
muscles. Throughout the rest of its extent the fibres pass horizontally inwards, 
and. near the outer margin of the Rectus, terminate in an aponeurosis, which is in- 
serted into the linea alba; its upper three-fourths passing behind the Rectus 
muscle, blending with the posterior lamella of the Internal oblique; its lower 
fourth passing in front of the Rectus. 

Relations. By its external surface, with the Internal oblique, the inner sur- 
faces of the lower ribs, and Internal intercostal muscles. By its internal surface, 
it is lined by the fascia transversalis, which separates it from the peritoneum. Its 
lower border forms the upper l)oundary of the spermatic canal. 

Lumbar Fascia (fig. 149). The vertebral aponeurosis of the Transversalis divides 
into three layers, an anterior, very thin, which is attached to the front part of 
the apices of the transverse processes of the lumbar vertebrae, and, above, to the 
lower margin of the last rib, forming the ligamentum arcuatuin externum; a mid- 
dle layer, much stronger, which is attached to the apices of the transverse processes; 
and a posterior layer, attached to the ajiices of the spinous processes. Between the 
anterior and middle layers is situated the Quadratus lumborum, between the middle 
" and posterior, the Erector spinae. The posterior lamella of this aponeurosis 
receives the attachment of the Internal oblique; it is also blended vrith the apo- 
neurosis of the Serratus posticus inferior and with that of the Latissimus dorsi, 
forming the Lumbar fascia; the two anterior layers are connected solely with the 
Transversalis. 

Dissection* To expose the Rectus muscle, its sheath should be opened by a vertical inci- 
sion extending from the margin of the thorax to the pubes, the two portions should then 
be reflected from the surface of the muscle, which is easily efiected, excepting at the lineee 
transverse, where so close an adhesion exists, that the greatest care is requisite in sepa- 
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rating them. The outer edge of the muscle should now be raised, when .the posterior 
layer of the sheath will be seen. By dividing the muscle in the centre, and turning its 
lower part downwards, the point where the posterior wall of the sheath terminates in a 
thin curved margin will be seen. 

The Rectus Abdominis is a long, flht muscle, which extends along the whole 
length of the anterior wall of the abdomen, being separated from its fellow of the 
opposite side by the linoa alba. It is much broader above than below, and 
arises by two tendons, the external or larger being attached to the crest of the 

148. — The Trans vcrsalis, Bectus, and Pyramidalis Muscles. 



08 pubis; the internal, smaller portion, interlacing with its fellow of the opposite 
side, and being connected with the ligaments covering the symphysis pubis. The 
fibres ascend vertically upwards, and the muscle becoming broader and thinner 
at its upper part, is inserted by three [Kirtions of unequal size into the cartilages 
of the fifth, sixth, and seventh ribs. Some fibres are also occasionally connected 
with the costo-xiplioid ligaments, and side of the ensifdrm cartilage. 
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The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name linese transversas. 
One of these is usually situated opposite the umbilicus, and two above that point; 
of these, one corresponds to the ensiform cartilage, and tlie other, to the interval 
l>etween the ensiform cartilage nnd the umbilieus; there is occasionally one below 
the umbilicus. These intersections pass transversely or obliquely across the mus- 
cle in a zigzag course; they rarely extend com])lctely through its substance, some- 
times pass only half way across it, and are intimately adherent to the sheath in 
which the muscle is enclosed. 

The Rectus is enclosed in a sheath (fig. 149) formed by the aponeuroses of the 
Oblique and Transversalis muscles, which are arranged in the following manner. 
When the aponeurosis of the Internal oblique arrives at the margin of the Rectus, 
it divides into two lainellm, one of wliich passes in front of the Rectus, blending 
with the aponeurosis of the External oblique; the other, behind it, blending with 
the aponeurosis of the Transversalis; and these, joining again at its inner border, 
are inserted into the linea alba. This arrangement of the fascim exists along the 

149, — A Tmusverso Section of the Abdomen in the Lumbar Region. 



upper three-fourths of this muscle; at the commencement of the lower fourth, 
the posterior wall of the sheath terminates in a thin curved margin, the concavity 
of which looks downwards towards the pubes; the aponeuroses of all three 
muscles passing in front of the Rectus without any separation. The Rectus 
muscle in the situation where its sheath is deficient, is separated from the perito- 
neum by the transversalis fascia. 

The Pf/ramidalis is a small muscle, triangular in form, situated at the lower 
part of the abdomen, one on each side of the linea alba. It arises by tendinous 
fibres from the front of the os pubis and anterior pubic ligament; the fleshy portion 
of the muscle passes upwards, diminishing in size as it ascends, and terminates by 
a pointed extremity, which is inserted into the linea alba, midway between the 
umbilicus and the os pubis. It rests against the lower part of the front of the Rec- 
tus, and is contained in the same sheath with that muscle. This muscle is some- 
times found wanting on one or both sides; the lower end of the Rectus then 
becomes proportionally increased in size. Occasionally it has been found double 
on one side, or the muscles of the two sides are of unequal size. Sometimes its 
length exceeds that stated above. 

The Quadratus Lumhorum is situated in the lumbar region of the spine, 
it is irregularly quadrilateral in shape, broader below than above, and consists 
of two portions. One portion arises by aponeurotic fibres from the ilio- 
lumbar ligament, and the adjacent portion of the crest of the ilium for about two 



236 


MUSCLES AND FASCUE. 

inches, and is inserted into the lower border of the last rib, about half its length, 
and by four small tendons, into the apices of the transverse processes of the third, 
fourth, and fifth lumbar vertebraB. The other portion of the muscle, situated 
anterior to the preceding, arises from the upper borders of the transverse processes 
of the thii*d, fourth, and fifth lumbar vertebrae, and is inserted into the lower margin 
of the last rib. The Quadratus lumborum is contained in a sheath, formed by 
the anterior and middle lamellae of the vertebral aponeurosis of the Transversalis. 

Nerves. All the abdominal muscles are supplied by the lower intercostal, ilio- 
hypo-gastric, and ilio-inguiiial nerves, excepting the Quadratus lumborum, which 
receives filaments from the anterior primary branches of the lumbar nerves. 

In the description of the abdominal muscles, mention has frequently been made 
of the linea alba, linese semilunares, linese transversse; when the dissection of these 
muscles is completed, these structures should be examined. 

The Linea Alba is a tendinous raphe or cord scon along the middle line of the 
abdomen, extending from the ensiform cartilage to the symphysis pubis. It is 
placed between the inner borders of the Recti muscles, and formed by the blending 
of the anterior aponeuroses of the Oblique and Transversalis muscles. It is nar- 
row below, corresponding to the narrow interval existing between the Recti, but 
broader above, as these muscles diverge from one another in their ascent, be- 
coming of considerable breadth after great distension of the abdomen from preg- 
nancy or ascites. It presents numerous apertures for the passage of vessels and 
nerves; the largest of these is the umbilicus, which in the foetus transmits the 
umbilical vessels, but in the adult is obliterated, the cicatrix being stronger than 
the neighbouring parts; hence the occurrence of umbilical hernia in the adult 
above the umbilicus, whilst in the foetus it occurs at the umbilicus. The 
linea alba is in relation, in front, with the integument to which it is adherent, 
especially at the umbilicus; behind, it is separated from the peritoneum by the 
transversalis fascia; and below, by the urachus, and the bladder, when that organ 
is distended. 

The Linete Semilunares are two curved tendinous lines, placed one on each 
side of, and a little external to the linea alba. Each extends from the cartilage of 
the eighth rib to the pubes, and corresponds with the outer border of the Rectus 
muscle. They are formed by the aponeurosis of the Internal oblique at its point 
of division to enclose the Rectus. 

The Linece Trans versce are three or four narrow transverse lines which inter- 
sect the Rectus muscle as already mentioned, they connect the lineas semilunares 
with the linea alba. 

Actions. The abdominal muscles perform a three-fold action. 

When the pelvis and thorax are fixed, they can compress the abdominal viscera, 
by constricting the cavity of the abdomen, in which action they are materially 
assisted by the descent of the diaphragm. By these means, the fmtus is expelled 
from the uterus, the faeces from the rectum, the urine from tho bladder, and the 
ingesta from the stomach in vomiting. 

If the spine be fixed, these muscles compress the lower part of the thorax, ma- 
terially assisting in the process of expiration. If the spine be not fixed, the thorax 
is bent directly forward, if the muscles of both sides act, or to either side if they act 
alternately, rotation of the trunk at the same time taking place to the opposite side. 

If the thorax be fixed, these muscles act upon the pelvis, as in climbing, when 
the pelvis is drawn directly upwards, or to one or the other side. The Recti 
muscles may draw the pelvis forwards, and flex it upon the vertebral column. The 
Pyramidales are tensors of the linea alba. 

S Muscles and FAsciiE op the Thorax. 

t 

Tfo muscles exclusively connected with the bones in this region are few in 
number* They are the 

Intercostales Extemi. Infra-Costales. 

Intercostales Interni. Triangularis Stcrni. 

Levatores Costarum. 
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Intercostal Faseim. A thin but firm layer of fascia covers the outer stirface of 
the External intercostal and the inner surface of the Internal intercostal muscles; 
and a third layer, more delicate, is interposed between these two planes of mus- 
cular fibres. These are the intercostal fasciae; they are best marked in those 
situations where the muscular fibres are deficient, as between the External inter- 
costal muscles and sternum, in front; and between the Internal intercostals and 
spine, behind. 

The Intercostal Muscles are two thin planes of muscular and tendinous struc- 
ture, placed one over the other, filling up the intercostal spaces, and being directed 
obliquely between the margins of the adjacent ribs. These two planes have re- 
ceived the name ‘external* and ‘internal,* from the position they bear to one an- 
other. 

The External Intercostals are eleven in number on each side, being attached to 
the adjacent margins of each pair of ribs, an<l extending from the tubercles of the 
ribs, behind, to the commencement of the cartilages of tlie ribs, in front, where 
they terminate in a thin membranous aponeurosis, which is continued forwards to 
the sternum. They arise from the outer lip of the groove oh the lower border of 
each rib, and are inserted into the upper border of the rib below. In the two 
lowest spaces they extend to the end of the ribs. Their fibres are directed 
obliquely downwards and forwards, in a similar direction with those of the Exter- 
nal oblique muscle of the abdomen. They are thicker than the Internal inter- 
costals. 

Relations. The External intercostals, by their outer surface, arc covered by 
the muscles which immediately invest the chest, viz., the Pcctoralis major and 
minor, Serratus magnus, Rhomboideus major, Serratus posticus superior and infe- 
rior, Scalenus posticus, Sacro-lumbalis and Longissiinus dorsi, Cervicalis ascendens, 
Trnnsversalis colli. Leva tores costarum, and the Obliquus oxternus abdominis. By 
their- internal surface, they are in relation with a thin layer of fascia, which 
separates them from the intercostal vessels and nerve, the Internal intercostal mus- 
cles, and, behind, from the pleura. 

The Internal Intercostals, also eleven in number on each side, are placed on 
the inner surface of the preceding, commencing anteriorly at the sternum, in the 
interspaces between the cartilages of the true ribs, and from the anterior extre- 
mities of the cartilages of the false ribs; and extend backwards as far as the 
angles of the ribs, where they are continued to the vertebral column by a thin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rib, as well as from the corresponding costal cartilage, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of the preceding. 

Relations. By their , external surface, with the External intercostals, and the 
intercostal vessels and nerves. By their internal surface, with the pleura costalis, 
Triangularis stern i, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, the latter 
being long and more numerous than the former; hence these spaces present very 
considerable strength, to which their crossing materially contributes. 

The Infra^ Costales consist of muscular and aponeurotic fasciculi, which vary 
in number and length; they arise from the inner surface of one rib, and are in- 
serted into the inner surface of the first, second, or third rib below. Their direc- 
tion is most usually oblique, like the Internal intercostals. They are most frequent 
between the lower ribs. 

The Triangularis Sterni is a thin plane of muscular and tendinous fibres, 
situated upon the inner wall of the front of the chest. It arises from the lower 
part of the side of the sternum, from the inner surface of the ensiform cartilage, 
and from the sternal ends of the costal cartilages of the three or four lower true 
ribs. Its fibres diverge upwards and outwards, to be inserted by fleshy digitations 
into the lower border and inner surfaces of the costal cartilages of the second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
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their direction, and continuous with those of the Transversalis; those which suc- 
ceed are oblique, whilst the superior fibres are almost vertical. This muscle varies 
much in its attachment, not only in different bodies, but on opposite sides of the 
same body. 

Relations. In front with the sternum, ensiform cartilage, the costal cm*tilagcs, 
the Internal intercostal muscles, and internal mammary vessels. Bekindy with 
the pleura, perictmlium, and anterior mediastinum. 

The Levatores CostaruMy twelve in number on each side, are small tendinous 
and fleshy bundles, which arise from the extremities of the transverse processes 
of the dorsal vertebrse, and passing obliquely downwards and outwards, are in- 
serted into the upper rough surface of the rib below them, between the tubercle 
and the angle. That for the first rib arises from the transverse i)rocess of the last 
cervical vertebra, and that for the last from the elev(mth dorsal. The Inferior 
levatores divide into two parts, one being inserted as above described, the other 
fasciculus passing downwards to the second rib below their origin; thus each of' 
the lower ribs receives fibres from the transverse processes of two vertebric. 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Action,^, The Intercostals arc the chief agents in the movement of the ribs in 
ordinary respiration. The External intercostals raise the ribs, especially their fore 
part, and so increase the capacity of the chest from before backwards; at the same 
time they evert their lower borders, and so enlarge the tiuu'acic cavity transvers(dy. 
The Internal intercostals, at the side of the thorax, depress the ribs, and invert 
their lower borders, and so diminish the thoracic cavity; but at the fore part of 
the chest these muscles assist the External intercostals in raising the cartilages. 
The Levatores Costaruni assist the external intercostals in raising the ribs. The 
Triangularis sterni draws down the costal cartilages; it is therefoi'e an expiratory 
muscle. 


Diapiikagmatio Ke(J10X. 

Diaphragm. 

The Diaphragm (Aia<f)pdo'a‘0), to separate two parts) (fig. 150) is a thin iims- 
culo-fibrous septum, placed obliquely at the junction of the upper with the lower 
two-thirds of the trunk, and separating the thorax from the abdomen, forming tlie 
floor of the former cavity and the roof of the lattcT. It is elliptical, its longest 
diameter being fixnn side to side, somewhat fan-shaped, the brotid elliptical portion 
being horizontal, the narrow part, which re])resents the handle, being vertical, and 
joined at right angles with the former. It is from this circumstance that some 
anatomists describe it as consisting of two portions, tlie upper or great muscle of 
the diaphragm, and the lower or lesser muscle. This muscle arises from the 
whole of the internal circumference of the thorax, being attache^d, in front, by 
fleshy fibres to the ensiform cartilage; on either side, to the inner surface of the 
cartilages and bony portions of the six or seven inferior ribs, interdigitating with 
the Transversalis; and behind, to the ligamentum arcuatum externum and in- 
ternum. The fibres from these sources vary in length; those arising from the 
ensiform appendix are very short and occasionally aponeurotic; but those from the 
ligamenta arcuata, and more especially those from the ribs at the side of the 
chest, are the longest, describe well marked curves as they ascend, forming an 
aarch pn each side with the concavity downwards, this concavity being deeper on 
the right than on the left side. These fibres converge, to be inserted into the 
circumference of the central tendon. Between the sides of the muscular slip 
from the ensiform appendix and the cartilage of the adjoining rib, the fibres of the 
diaphragm arc defleient, the interval being filled by areolar tissue, covered on the 
thoracic side by the pleurae, on the abdominal by the peritoneum. This is, con- 
sequently, a weak point, arid a portion of the contents of the abdomen may pro- 
trude into the chest, forming phrenic or diaphragmatic hernia, or a collection of 
pus in the mediastinum may descend through it so as to point at the epigaslriuin. 
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The Ligamentum Arcuatum Internum is a tendinous arch, thrown across the 
upper part of the Psoas magnus muscle, on each side of the spine. It arises from 
the outer side of the body of the first, and occasionally from the second lumbar 
vertebra, being continuous with the outer side of the tendon of the corresponding 
crus, and, arching across the Psoas muscle, is attached to the front of the trans- 
verse process of the second lumbar vertebra. 

The TAgamentum Arcuatum Externum is the thickened u[)pcr margin of the 
anterior lamella of the transversalis fascia; it arches across the upper part of the 
Quadratus luinborum, being attached by one extremity to the front of the trans- 
verse process of the second lumbar vertebra, and by the other to the apex and 
lower margin of the last rib. 


150. — ^The Diaphragm. Under Surface. 



To the spine the Diaphragm is connected l)y two crura, which are situated on 
the bodies of the lumbar vertel)ra^, one on each side of the iw^rta. The crura at 
their origin are tendinous in structure; the right crus, larger and longer than tlie 
left, arising from the anterior surface of the bodies and intervertebral substimees 
of the second, third, and fourth lumbar vertebrae; the left from the second and 
third; and both blending with the anterior common ligament of the spine. A 
tendinous arch is thrown across the front of the vertebral column, Irom the 
tendon of one crus to tliat of the other, beneath which passes the aorta, vena 
azygos major, and thoracic duct. The tendons tenninate iji two large fleshy bellies, 
which, with the tendinous portions above alluded to, are called the crura^ or 
pillars of the diaphragm. The outer fasciculi of the two crura are directed u|)- 
wanjs and outwards to the central tendon, but the inner fasciculi decussate in front 
of the aorta, and then diverge, so as to surround the cesophagus before ending in 
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the tendinous centre. The most anterior and larger of these fasciculi is formed by 
the right crus. 

The Central or Cordiform Tendon of the Diaphragm is a thin tendinous aponeu- 
rosis, situated at the centre of the vault of this muscle, immediately beneath the 
pericardium, with which its circumference is blended in adults. It is shaped 
somewhat like a trefoil leaf, consisting of three divisions, or leaflets, separated 
from one another by slight indentations* The right leaflet is the largest; the 
middle one, directed towards the ensiform cartilage, the next in size; and the left 
the smallest. In structure, it is composed of several planes of fibres, which inter- 
sect one another at various angles, and unite into straight or curved bundles, an 
arrangement which affords additional strength to the tendon. 

The Openings connected with the Diaphragm are three large and several 
smaller apertures. The former arc the aortic, ccsophageal, and the opening for 
the vena cava. 

The Aortic Opening is the lowest and the most posterior of tlie three large 
apertures connected with this muscle. It is situated in the middle line, im- 
mediately in front of the bodies of the vertebrae. It is an osseo-aponeurotic 
aperture, formed by a tendinous arch throAvn across the front of the bodies of the 
vertebra, from the crus on one side to that on the other, and transmits the aorta, 
vena azygos major, thoracic duct, and occasionally the left sympathetic nerve. 

The (Esophageal Opening^ elliptical in form, muscular in structure, and formed 
by the two crura, is placed higher, and, at the same time, anterior, and a little to 
the left of the preceding. It transmits the oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by 
the margin of the central tendon. 

The Opening for the Vena Cava is situated the highest; it is quadrilateral in 
form, tendinous in structure, and placed at the junction of the right and middle 
leaflets of the central tendon, its margins being bounded by four bundles of tendi- 
nous fibres, which meet at right angles. 

The Right Crus transmits the sympathetic and the greater and lesser splanchnic 
nerves of the right side; the left crusy the greater and lesser splanchnic nerves of 
the left side, and the vena azygos minor. 

The Serous Membranes in relation with the Diaphragm are four in number; 
three lining its upper or thoracic surface, one its abdominal. The three serous 
membranes on its upper surface are the pleura on either side, and the serous layer 
of the pericardium, which covers the upper surlace of the tendinous centre. The 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

Peculiarities, The portion of the muscle described as arising from the last rib is 
occasionally aponeurotic in structure. The sternal attachment of the muscle is 
sometimes partially or entirely deficient. 

Relations, Its upper or thoracic surface is convex on each side, and corresponds 
with the pleura and lungs, more flattened at the centre where it supports the heart. 
The convexity of this surface is grefitcr on the right than on the left side, reaching 
in the former situation as high as the junction of the fifth rib with the sternum, 
and in the latter as high as the sixth rib. It reaches much higher in the fcetiis 
than in the adult. 

Its under or abdominal surface is concave, more so on the right side, where it 
is in relation with the convex surface of the liver, than on the left, where it cor- 
responds to the spleen and great end of the stomach behind; it is also in relation 
with the kidneys, supra-renal capsules, transverse portion of the duodenum, pan- 
creas, and the solar plexus. 

Nerves. The Diaphragm is supplied by the phrenic nerves. 

Actions. The Diaphragm is the most important inspiratory muscle, being the 
only one brought into action in tranquil respiration. During inspiratioHy when 
the fibres of the Diaphragm contract, the muscle descends, forming an inclined 
plane, which extends from the ensiform cartilage to the tenth rib. During this 
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action, the cavity of the thorax is enlarged considerably from above downwards, 
and the abdominal viscera are pushed into the lower and fore port of the abdomen, 
which is much diminished in size. If the abdominal muscles and Diaphragm act 
together, the viscera are compressed and forced to the lower part of the abdominal 
cavity, as in most expulsory efforts, which are usually accompanied by a deep 
inspiration. During expiration^ when the Diaphragm is relaxed, the muscle is 
convex, encroaching considerably on the cavity of the chest, particularly at the 
sides, its upper border, in a forced expiration, being on a level with the lower 
border of the fourth rib on the right side, and with the fifth on the left. During 
the action of the Diaphragm the (esophagus is compressed, the aperture througli 
which it passes being chiefly muscular; the apertures for the vena cava and aorta 
ai*e also compressed, but only to a very trifling extent, ns the openings for the 
passage of these vessels are completely tendinous. Hiccough and sobbing are the 
result of spasmodic contraction of this muscle; and laughing and crying are pro- 
duced by its rapid alternation of contraction and relaxation, combined with 
laryngeal and facial movements. 


MUSCLES AND FASCIAE OF THE UPPER EXTREMITY. 

The Muscles of the Upper Extremity are divisible into groups, corresponding 
with the different regions of the limb. 


Anterior Thoracic Region. 
Pcctoralis major. 

Pectoralis minor. 

Subclavius. 

Lateral Thoracic Region. 
Serratus magnus. 

Acromial Region. 

Deltoid. 

Anterior Scapular Region. 
Subscapularis. 

Posterior Scapular Region. 
Supra-spinatus. 

Infra- spinatus. 

Teres minor. 

Teres major. 

Anterior Humeral Region. 
Coraco-brachialis. 

Biceps. 

Brachialis anticus. 

Posterior Humeral Region. 
Triceps. 

Sub-anconeus. 

Anterior Brachial Region. 
^ Pronator radii teres, 

g Flexor carj)i radialis. 

^ Palmaris longus. 

Flexor carpi ulnaris. 

^ Flexor siiblimis digitorum. 

jj j Flexor profundus digitorum. 
S ^ V Flexor longus pollicis. 

^ M I Pronator quadratus. 


Radial Region. 

Suj)inator longus. 

Extensor carpi radialis longior. 

Extensor carpi radialis brevior. 

Posterior Brachial Region. 
Extensor communis digitorum. 
eg S Extensor minimi digiti. 

^ fe' I Extensor carpi ulnaris. 

^ ^ I Anconeus. 

( Supinator brevis. 

Extensor ossis metacarpi pollicis. 
^ K j Extensor primi internodii pollicis. 
Q ^ I Extensor secundi internodii pollicis. 
I Extensor indicis. 


Muscles of the Hand; 
l{adial Region. 

Abductor pollicis. 

Flexor ossis met.acarpi pollicis (opponciis). 
Flexor brevis pollicis. 

Adductor pollicis. 

Ulnar Region. 

Palmaris brevis. 

Abductor minimi digiti. 

Flexor brevis minimi digiti. 

Flexor ossis mctacarpi minimi digiti. 

Palmar Region. 
Lumbricales. 

Interossci palmares, 
liiterossei dorsales. 
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Dimction of Pectoral Region and Axilla (fig. 1 51). The arm being drawn away from 
the side nearly at right angles with the trunk, and rotated outwards, a vertical incision 
should b^:.^ade through the integu- 
ment in the median line of the chest, 
from the upper to the lower part 
of the sternum; a second incision 
should be carried along the lower 
border of the Pectoral muscle, from 
the ensiform cartilage to the outer 
side of the axilla ; a third, from the 
sternum along the clavicle, as far as 
its centre ; and a fourth, from the 
middle of the clavicle obliquely 
downwards, along the iucerspace be- 
tween the Pectoral and Deltoid 
muscles, as low as the fold of the 
armpit. The flap of integument 
may then be dissected oif in the 
direction indicated in the figure, 
but not entirely removed, as it 
should be rei)laced on completing 
the dissection. If a transverse in- 
cision is now made from the lower 
end of the sternum to the side of 
the chest, as far as the posterior 
fold of the armpit, and tlio integu- 
ment reflected outwards, the axillary 
space will bo more comi)lotely ex- 
posed. 

Fasci-^. of the Tiiouax. 

The Superficial Fascia of the 
thoracic region is u loose cellulo- 
fil)rous layer, continuous with 
the superficial fascia of the nock 
and upper extremity above, and 
of the abdomen below; oppo- 
site the mamma it sul)(livid(*s into two layers, one of which passes in front, and 
the other behind this gland; and from both of these layers numerous septa ])ass 
into its substance, supporting its various lobes; from the anterior layer, fibrous 
processes pass forward to the integument and nipple, enclosing in their areolar- 
masses of fat. These processes were called by Sir A. Cooper, the ligamenta 
suspensoria, from the support they afford to the gland in this situation. On 
removing the superficial fascia, the deep fascia of the thoracic region is exposed; 
it is a thin aponeurotic lamina, covering in the outer surface of the great Pectoral 
muscle, and sending numerous prolongations between its fasciculi: it is attached, 
in the middle line, to the front of tlic sternum, and above to the clavicle: it is 
very thin over the upper part of the muscle, somewhat thicker in the interval 
between the Pectoralis major and Latissimus dorsi, where it closes in the axillary 
space, and divides at the margin of the latter muscle into two layers, one of which 
passes in front and the other behind it; these proceed as far as the spinous pro- 
cesses of the dorsal vertebrm, to which they are attached. At the lower part of 
the thoracic region this fascia is well developed, and is continuous with the fibrous 
sheath of the Recti muscles, 

Antekior Thoracic Region. 

Pectoralis Major. Pectoralis Minor. 

Subclavius. 

The Pectoralis Major (fig. 152) is a broad, thick, triangular muscle, situated at 
the upper and anterior part of the chest, in front of the axilla. It arises, by short 
tendinous fibres, from the entire breadth of the anterior border of the clavicle, its 


1 51. — ^Dissection of Upper Extremity. 
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sternal half or two-thirds, from one half the breadth of the anterior surface of the 
sternum, as low down as the attachment of the cartilage of the sixth or seventh 
rib, its origin consisting of aponeurotic fibres, which intersect with tlid^e of the 
opposite muscle: it also arises from the cartilages of all the true ribs, and from 
the aponeurosis of the External oblicpie muscle of the abdomen. The fibres from 
this extensive origin converge towards its insertion, giving to the muscle a radi- 
ated appearance. Those fibres which arise from the clavicle pass obliquely down- 


152. — ^Muscles of the Chest and Front of the Arm. Superficial View. 



wards and outwards, and are usually separated from the rest by a cellular in- 
terval, thorn from the lower part of the sternum and the cartilages of the lowc'r 
true ribs pass upwards and outwards; whilst the middle fibres pass horizontally. 
As these three sets of fibres converge, they are so disposed that the upper overlap 
the middle, and the middle ttie lower portion, the fibres of the lower portion being 
folded backwards upon themselves; so that those fibres which are lowest in front, 
become highest at their point of insertion. They gll terminate in a fiat tendon, 
about two inches broad, which is inserted into the anterior lip of the bicipital 
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groove of the humerus. Tins tendon consists of two laminsc, placed one in front 
of the oilier^ and usually blended together below. The anterior, the thicker, receives 
the clavicular and upper half of the .sternal portion of the muscle; the posterior 
layer receiving the attachment of the lower half of the sternal portion. A i>ecu- 
liarity resulting from this arrangement is, that the fibres of the upper and middle 
portions of the muscle are inserted into the lower part of the bicipital ridge, those 
of the lower portion into the upper part. The tendon of the Pectoralis major, 
at its insertion, is connected with that of the Deltoid, and from its borders an 
expansion is given otf above to the head of the humerus below to the fascia of 
the arm. 

Relations. By its anterior surface y with the Platysma myoides, the mammary 
gland, the superficial fascia, and integument. By its posterior surface : its thoracic 
portioHy with the sternum, the ribs and costal cartilages, the Subclavius, Pectoralis 
minor, Serratiis inagiius, and the Intercostals; by its axillary portiony it forms the 
anterior wall of the axillary space, and is in relation with the axillary vessels and 
nerves. By its outer border y it lies parallel with the Deltoid, from which it is 
separated by the cephalic vein and descending branch of the thoracico-aeromialis 
artery. Its lower border forms the anterior margin of the axilla, being at first 
separated from the Latissimus dorsi by a considerable interval; but both muscles 
gradually converge towards the outer part of this space. 

Peculiarities. In well developed muscular subjects, the sternal origins of the two 
Pectoral muscles are separated only by a very narrow interval; but this interval 
is enlarged in those cases where these muscles are ill developed. Very rarely, the 
whole of the sternal portion is deficient. Occasionally, one or two additional 
muscular slips arise from the aponeurosis of the External oblique, and become 
united to the lower margin of the Pectoralis majoV. 

Dissection. The Pectoralis major should now bo detached by dividing the muscle along 
its attachment to tho clavicle, and by making a vertical incision through its substance a 
little external to its line of attachment to tho sternum and costal cartilagea Tho muscle 
should then be reflected outwards, and its tendon carefully examined. 

The Pectoralis minor is now exposed, and immediately above it, in the interval 
between its upper border and the clavicle, a strong fascia, tho costo-coracoid 
membrane. This fascia, which protects the axillary vessels and nerves, is very 
thick and dense externally, where it is attached to the coracoid process, and is 
continuous with the fascia of the arm; more internally, it is connected with tho 
lower border of the cLavicle, as far as the inner extremity of tho first rib: traced 
downwards, it passes behind the Pectoralis minor, surrounding, in a more or loss 
complete sheath, the axillary vessels and nerves; and above, it sends a prolonga- 
tion behind the Subclavius, which is attache<l to the lower border of the cbavicle, 
and so encloses this muscle in a kind of sheath. The costo-coracoid membrane is 
pierced by the cephalic vein, the thoracico-acroinialis artery and vein, superior 
thoracic artery, and anterior thoracic nerve. 

The Pectoralis Minor (fig. 153) is a thin, flat, triangular muscle, situated at 
the upper part of the thorax, immediately beneath the Pectoralis major. It arises, 
by three delicate tendinous digitations, from the upper margin and external sur- 
face of the third, fourth, and fifth ribs, near their cartilages, and from the aponeu- 
rosis covering the Intercostal muscles: the fleshy fibres succeeding to these unite, 
and passing upwiuds and outwards, converge to form a fiat tendon, which is in- 
serted into the anterior and upper margin of the coracoid process of the scapula. 

Relations. By its anterior surface yrw\iS\. the Pectoralis major, and the superior 
thoracic vessels and nerves. By its posterior surface^ with the ribs, Intercostal 
muscles, Serratus magnus, the axillary space, and the axillary vessels and nerves. 
Its superior border is separated from tlie clavicle by a triangular interval, broad 
internally^ narrow externally, bounded in front by the costo-coracoid membrane, 
and internally by the ribs. In this space are seen tho axillary vessels and nerves. 

The costo-edracoid membrane should now be removed, when the Subclavius 
muscle will be seen. 



ANTERIOR THORACIC REGION. 


HS 

The Subclavius is a lon;», thin, spindle-shaped muscle, placed 
beneath the clavicle, in the interval between it and the first rib. It ar^es a 
short and thick tendon from the cartilage of the first rib, immediately 
the rhomboid ligament; the fleshy fibres proceed outwards to be insertj^ 
tendinous fibres into a deep groove on the under surface of the niid^H of tKe 
clavicle. 

Relations. By its upper surface^ with the clavicle.* By its under surface^ it is 
separated from the first rib by the axillary vessels and nerves. Its anterior 
surface is separated from the Pectoralis major by a strong aponeurosis, which 
with the clavicle, forms an osteo-fibrous sheath in which the muscle is enclosed. 


153. — Muscles of the Chest and Front of the Arm, with the boundaries 

of the Axilla. 



If the costal attachment of the Pectoralis minor is divided across, and the muscle 
reflected outwards, the axillary vessels and nerves arc brought fully into view, and 
should be examined. 

Nerves. The Pectoral muscles arc supplied by the anterior thoracic nerves; the 
Subclavius, by a filament from the cord formed by the union of the fifth and sixth 
cervical nerves. 

Actions, If the arm has been raisetl by the Deltoid, the Pectoralis major will, 
conjointly with the Latissimus dorsi and Teres major, depress it to the side of the 
chest; and, if acting singly, it will draw the arm across the front of the chest. 
The Pectoralis minor depresses the point of the shoulder, drawing the scapula 
downwards and inwards to the thorax. The Subclavius depresses the shoulder, 
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drawing the clavicle downwards and forwards. When the arms are fixed, all three 
muscles act upon the ribs, drawing them upwards and expanding the chest, thus 
becoming very important agents in forced inspiration. Asthmatic patients always 
assume this attitude, fixing the shoulders, so that all these muscles may be brought 
into action to assist in dilating the cavity of the chest. 

Latkkal Thoracic Region. 

Serratiis Magnus. 

The Serratus Magnus is a broad, thin, and irregularly quadrilateral muscle, 
situated at the upper part and side of the chest. It arises by eight fleshy digita- 
tions from the external surface and upper borders of the eigh t upper ribs, and from 
the aponeurosis covering the upper intercostal spaces, and is inserted into the whole 
length of the inner margin of the posterior border of the scapula. This muscle 
has been divided into three portions, a superior, middle, an<l inferior, on account 
of the difference in the direction, and in the extent of attachment of each part. 
The superior portion, separated from the rest by a cellular interval, is a narrow, 
but thick fasciculus, consisting of the first digitation, which arises by a double 
origin from the first and second ribs, and from the aponeurotic arch between them 
(called by some authors, first and second serrations); its fibres proceed upwards, 
outwards and backw^ards, to be inserted into the triangular smooth surface on the 
inner side of the superior angle of the scapula. The middle ]>ortion of the muscle, 
the broadest and thinnest of the three, consists of the second, third, and fourth 
digitations, the fibres from which form a thin and broad muscular layer, which 
proceeds horizontally backwards, to be inserted by short tendinous fibres into the 
posterior border of the sca})ula, bi^twecn the superior and inferior angles. The 
largest portion of this division of the muscle is fonned by the third digitation. 
The inferior portion of the muscle consists of four digitations, in the intervals 
between wdiich are receive<l corresponding processes of the External oblique; the 
muscular fibres from these converging, pass upwards, outwards, and backwards, to 
be inserted into the inner suriact*. of the inferior angle of the scapula, by an attach* 
iiient partly muscular, partly ten<linous. 

Relations, This muscle is cover(*d, in front, by the Pectoral muscles; behind, 
by the Subscapularis; above, by the axillary vessels and nerves. Its deep surface 
rests upon the ribs and intercostal spaces. 

Nerves. The Serratus inagnus is supplied by the posterior thoracic nerve. 

Actions. The Serratus magnus is the most important external inspiratory 
muscle. When the shoulders are fixed, it elevates the ril)s, and so dilates the 
cavity of the chest, assisting the Pe<!toral and Subclavius muscles. This muscle, 
especially its middle and lower sc^ginents, draws the base and inferior angle 
of the scapula forwards, and so raises the point of the shoulder by causing a rota- 
tion of the bone on the side of the chest; assisting the Trapezius muscle in sup- 
porting weights upon the shoulder, the thorax being at the same time fixed by 
preventing the escape of tin? included air. 

Dissection. After completing the dissection of the axilla, if the muscles of tho back have 
been dissected, the upper extremity should be separated from the trunk. Saw through 
the clavicle at its centre, and then cut through the muscles which connect the scapula and 
arm with the trunk, viz., the Pectoralis mijior, in front, Serratus magnus, at the side, and 
behind, the Levator anguli scapuhu, the llhornboids, Trapezius, and Latissimus dorsi. These 
muscles should be cleaned and traced to their respective insertions. An incision should 
then be made through the intcguinent, commencing at the outer third of the clavicle, and 
extending along the margin of this tsme, the acromion ijrocess, and spine of the scapula ; 
the integument should be dissected from above downwards and outwards, when the rascia 
covering the Deltoid is exposed. 

Tho Superficial Fascia of the upper extremity, is a thin cellulo-fibrous lamina, 
containing between its layers the superficial veins and lympliaties, and tho cuta- 
neous nerves. It is most distinct in front of tho elbow, and contains between 
its laniin® in this situation the large superfieial eiitaneous veins and nerves; in 
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the hand it is hardly demonstrable, the integument being closely adherent to the 
deep fascia by dense fibrous bands. Small subcutaneous bursae arc found in this 
fascia, over the acromion, the olecranon, and the knuckles. The deep fascia of 
the upper extremity comprises the aponeurosis of the shouldiT, arm, .and fore-arm, 
the anterior and posterior annular ligaments of tlic car])us, and the palmar fascia. 
These will bo considered in the description of the muscles of these several regions. 

Acromial Region. 

Deltoid. 

The Deep Fascia covering the Deltoid (dtdtoid aponeurosis) is a thick and 
strong fibrous layer, which covers tlie outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi; it is continuous internally with that 
covering the great Pectoral muscle; behind, with the a])oneurosis covering the 
Infra-spinatus and back of the arm; above, it is attaciiod to the clavicle, the acro- 
mion, and spine of the scapula. 

The Deltoid is a large thick triangular muscle, which forms the convexity 
of the shoulder, and has received its name from its resemblance to the Greek 
letter A reversed. It surrounds the shoulder-joint in the greiiter part of its 
extent, covering it on its outer side, and in front and behind. It arises, by tendi- 
nous fibres, from the outer third of the anterior border and upper surface of the 
clavicle; from the external margin and upper surface of the acromion process; 
and from the whole length of the inferior border of the spine of the scapula, as far 
back as the triangular surface which terminates it. From this extensive origin, 
the muscular fibres proceed downwanls, and converge towards their insertion, the 
middle passing vertically, the anterior obliquely l)ack wards, the posterior obliquely 
forwards; they unite to form a thick tendon, which is inserted into a rough pro- 
minence on the middle of the outer side of the shaft of the humerus. This muscle 
is remarkably coarse in its texture, and intersected by three or four tendinous 
lamime, attached at intervals to the clavicle and acromion; these extend into the 
substance of the musch', and give origin to a number of fleshy fibres. The largest 
of these laminm extends from the summit of the acromion. 

Relations, By its superjicial surface^ with the Platysma, supra-acroniial nerves, 
the superficial fascia, and integument. By its deep surface, it is separated from 
the Scapular muscles covering the head of the humi*rus by a large sacculated 
synovial bursa, and covers the coracoid process, coraco-acromijil ligament, Pecto- 
ralis minor, Coraco-brachialis, both heads of the Bice])s, tendon of the Pectoralis 
major. Teres major, Scapular, and external heads of the Triceps, the circumflex vessels 
and nerve, and the humerus. Its anterior border is separated from the Pectoralis 
major by a cellular interspace, which lodges the cephalic vein and descending 
branch of the thoracico-acromialis artery. Its posterior border is thin above, 
thicker below, and bound down by the a])oueurotic covering of the Infra-spinatus. 

, Nerves, The Deltoid is supplied by the circumflex nerve. 

Actions, The Deltoid serves to raise the arm directly from the side, and to 
bring it at right angles with the trunk. Its anterior fibres, assisted by the Pecto- 
ralis major, draw the arm forwards; and its })osterior fibres, aided by the Teres 
major and Latissimus dorsi, will draw it backwards. 

Dissection. Divide tho Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, tho acromion process, and spine of tho scapubi, and reflect it 
downwards ; tho bursa will be soon on its under surface, as well as the circumflex vessels 
and nerves, and External rotator luusclo. Tho insertion of tho muscle should be care- 
fully examined. 

Anterior Scapular Region. 

Subscapularis. 

The Subscaptilar Aponeurosis is a thin membrane, attached to the on tiro cir- » 
cumfcrence of the subscapubu* fossa, and affording attnchmeiit by its inner surface 
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to some of the fibres of the Subscapularis muscle: when this is removed the Sub- 
scapularis muscle is exposed. 

The Subscapularis is a large triangular muscle, which fills up the whole of the 
subscapular fossa, arising from its intcriial ti^o-thirds, with "the exception of a 
narrow margin along the posterior border, and the small triangular portions of 
bone on the inner side of the superior and inferior angles, which afford attach- 
ment to the Serratus magnus. Some of the fibres arise from tendinous laminae, 
which intersect the muscle, and are attached to ridges on the bone; and others 
from an aponeurosis attached to the anterior margin of the axillary border of the 
scapula, which separatees this muscle from the Teres#iajor and the long head of 
the Triceps. From this origin, the fibres pass outwards, and gradually converging, 
the muscle becomes narrow and thick, and terminates in a tendon, which is inserted 
into the lesser tuberosity of the humerus. Some of the muscular fibres which arise 
from the axillary border of the scapula are inserted into the neck of the bone to 
the extent of an inch below the tuberosity. The tendon of this muscle is in close 
contact with the capsular ligament of the shoulder-joint, and glides over a large 
bursa, which separates it from the base of the coracoid process. This bursa com- 
municates with the cavity of the joint by an aperture in the capsular ligament. 

Relations, By its anterior surface^ with the Serratus magnus, some loose areolar 
tissue being interposedj the Coraco-brachialis, and Biceps, and the axillary vessels 
and nerves. By its posterior surface^ with the scapula, the subscapiilar vessels 
and nerves, and the capsular ligament of the shoulder-joint. 

Nerves, It is supplied by the subscapular nerves. 

Actions, The Subscapularis rotates the head of the humerus inwards; when the 
arm is raised it draws the humerus dowmwards. It is a |)ovv(?rful defence to the 
front of the shoulder-joint, preventing displacement of the head of the bone for- 
wards. 


PosTERioii Scapular Region. 

Supra-spinatus. Teres Minor. 

Jnfra-spinatus. Teres Major. 

Dissection, To expose these muscles, and to examine their mo<le of insertion into the 
humerus, detach the Deltoid and Trapezius from tlieir attachment to the S2)ino of the 
scapula and acromion process. Hemove the clavicle by dividing the ligaments connecting 
it with the coracoid process, and separate it at its articulation with the scapula ; divide 
the acromion process near its root with a saw, and the fiagment being removed, the ten- 
dons of the posterior Scapular muscles will be fully exposed, and can bo examined. A 
block should he placed beneath the shoulder-joint, so as to make the muscles tense. 

The Supraspinous Apofieurosis is a thick and dense membranous layer, attached 
to the entire circumference of the siqu'a-spinous ibssa, and completing the osteo- 
fibrous case in which the Supra-spinatus muscle is contained: by its inn^r surface 
it affords attachment to some of the fibres of tliis muscle. It is very thick inter- 
nally, but thinner externally under the coraco-ncromion ligament. When this 
fascia is removed, the Supra-s])inutu8 muscle is exposed. 

The Supra-spinatus is a thick triangular muscle, which occupies the whole of 
the supra-spinous fossa, arising from its internal two-thirds, and from a strong 
fascia which covers the muscle and completes the osted^fibrous sheath in which 
it is enclosed.^ From these points, the muscular fibrjcs converge to a tendon, which 
passes across the capsular ligament of the shoulder-^int, to which it is intimately 
adherent, and is inserted into the highest of the three facets on the great tuberosity 
of the humerus. 

Relations, By its upper surface^ with the Trapezius, the clavicle, the acromion, 
the coraco-acromion ligament, and the Deltoid. By its under surfaccy with the 
scapula, the supra-scapular vessels and nerve, and upper part of the shoulder- 
joint. 

The Infra-spinous Aponeurosis is a dense fibrous membrane, covering in ihe 
Infra-spinatus muscle, and attached to the entjfe circumference of the infra-spinons 
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fossa; it affords attachment by its inner surface to some fibres of this muscle, is 
continuous externally with the fascia of the arm, and gives off from its under 
surface intermuscular septa, which separate it from the Teres minor, and the latter 
from the Teres major. * 

The Infra^spinatus is a thick triangular muscle, which occupies the chief part 
of the infra-spinous fossa, arising by fleshy fibres, from its internal two-thirds; and 
by tendinous fibres, from the ridges on its surface: it also arises from a strong 
fascia which covers it externally, and separates .it from the Teres major and 
minor. The fil)res converge to a tendon, which glides over the concave border of 
the spine of the scapula., an#passing across the capsular ligament of the shoulder- 
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joint, is inserted into the middle facet on the groat tuberosity of the Jmmerus. 
Tho tendon of this muscle is occasionally separated from the sjiine of the scapula 
by a synovial bursa, whicli communicates with the synovial membrane of the 
shoulder-joint. 

Relations. By its posterior surface^ with the Deltoid, the Trapezius, L.atissimns 
dorsi, and the integument. By its anterior surface^ with the scapula, from which 
it is separated by tho superior and dorsalis scapuhe vessels, and with the capsular 
ligament of the shoulder-joint. Its lower border is in contact with tho Teres 
minor, and occasionally united with it, and with the Teres major. 

The Teres Minor is a narrow elongated muscle, which lies along the inferior 
border of the scapula. It arises from tho dorsal surface of the axillary border of 
the scapula for tho upper two-thirds of its extent, and from two aponeurotic 
. laminm, which separate this inusclii one from tho Tnfra-spinatus, the other from 
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the Teres mtyor; its fibres pass obliquely upwards and outwards, and terminate in 
a thick tendon, which is inserted below the Infra-spinatus into the lowest of the 
three facets on the great tuberosity of the humerus, and, by fleshy fibres, into 
the humerus immediately below it. The tendon of this muscle, passes across 
the capsular ligament of the shoulder-joint. 

Relations, By its posterior surface^ with the Deltoid, Latissimus dorsi, and 
integument. By its anterior surface^ with the scapula, the dorsal branch of the 
subscapular artery, the long head of the Triceps, and the shoulder-joint. By its 
upper border^ with the Infra-spinatus. By its lower border^ with the Teres 
major, from which it separated anteriorly by the long^head of the Triceps. 

The Teres Major is a broad and somewhat flattened muscle, which arises from 
the trijingular surface on the dorsal aspect of the inferior angle of the scapuhi, 
and from the fibrous septa interposed between it and the Teres minor and Infra- 
spinatus; the fibres are directed upwards and outwards, and terminate in a flat 
tendon, about two inches in length, which is inserted into the posterior border oi 
the bicipital groove of the humerus. The tendon of this muscle lies immediately 
behind that of the Latissimus dorsi, from which it is separated by a synovial 
bursa; it is also placed a little below that muscle at its insertion into the humerus. 

Relations. By its posterior surface^ with the integument, from which it is sepa- 
rated internally by the Latissimus dorsi, and externally by the long head of the 
Triceps. By its anterior surface, with the Subscapularis, Latissimus dorsi, 
Coraco-brachialis, short head of (he Bice])s, the axillary vessels, and brachial plexus 
of nerves. Its tipper border, is at first in relation with the Teres minor, from 
which it is afterwards separated by the long head of the Triceps. Its lower 
border forms, in conjunction with the Latissimus dorsi, part of the posterior boun- 
dary of the axilla. 

Nerves. The Supra and Infra-spinati muscles are supi>lied by tlio supra- 
scapular nerve; the Teres minor, by the circumflex; and the Teres major by the 
subscapular. 

Actions. The Supra-spimitus assists the Deltoid in raising the arm from the side; 
its action must, liowever, be very feeble, from the very disadvantagc‘ous manner in 
which the force is applied. The Infra-spinatus and Teres minor rotate the head 
of the humerus outwards; when the arm is raised, they assist in retaining it in 
that position, and carrying it backwards. One of the most important uses of 
these three muscles, is the great protection they afford to the shoulder joint, the 
Supra-spinatus supporting it above, and preventing displacement of the head of 
the humerus upwards, whilst the rnfra-spinatus and Teres minor protect it behind, 
and prevent dislocation backwards. The T<tos major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards when previously raised, and 
rotating it inwards; Avhen the arm is fixed, it may assist the Pectoral and Latis- 
simus dorsi muscles in drawing the trunk forwards. 

Anteriok Humekal Kkgion. 

Coraco-Brachialis. Biceps. Brachialis Anticus. 

Dissection, The arm bi»ing placed on the table, with the front surface uppemost, make 
a vertical incision through the integument along the middle line, from the middle of the 
interval between the folds of the axillf^ to about two inches below the elbow joint, where 
it should be joined by a transverse incision, extending from the inner to the outer aide of 
the fore-arm ; the two flaps being reflected on either side^ the fascia should be examined. 

The Deep Fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attached, above, to the clavicle, acromion, 
and spine of the scapula; it forms a thin, loose, membranous sheath itiv(}sting the 
muscles of this region, sending down septa between them, and composed of fibres 
disposed in a circular or spiral direction, and these being connected together by 
vertical fibres. It differs in thickness at difierent parts, being thin over the Biceps, 
but thicker where it covers the Triceps and over the condyles of the humerus, and is 
strengthened by fibrous aponeuroses, which derives from the Pcctoralis major 
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and Latissimus dorsi, on the inner side, and from the Deltoid, externally. On 
either side it gives off a strong intermuscular septum, which is attached to the 
condyloid ridge and condyles on cither side of the humerus. These septa serve 
to separate the muscles of the anterior, from those of the posterior brachial region. 
The external intermuscular septum extends from the lower part of the anterior 
bicipital ridge, along the external condyloid ridge, to the outer condyle; it is 
blended with the tendon of the Deltoid; gives attachment to the Triceps behind, 
to the Brachialis anticus. Supinator longus, and Extensor carpus radialis longior, 
in* front; and is perforated by the musculo-spiral nerve, and superior profunda 
artery. The internal intermuscular septum, thicker than the preceding, extends 
from the lower part of the posterior bicipital groove below the Teres major, along 
the internal condyloid ridge to the inner condyle; it is blended witli the tendon of 
the Coraco-brachialis, and affords attachment to the Triceps, behind, and the 
Brachialis anticus, in front. It is perforated by the ulnar nerve, and the inferior 
profunda and anastomotic arteries. At the elbow the deep fascia takes attachment 
to all the prominent points around this joint, and is continuous with the fascia of 
the fore-arm. On the removal of this fascia the muscles of the anterior humeral 
region are exposed. 

The Cor aco~ Brachialis, the smallest of the three muscles in this region, is 
situated at the upper and inner part of the arm. It arises from the apex of the 
coracoid process of the scapula, in common with the short head of the biceps, and 
from the inter-muscular septum between these two muscles; the fibres pass down- 
wards, backwards,. and a little outwards, to be inserted by means of a flat tendon 
into a rough line at the middle of the inner side of the shaft of the humerus. It 
is perforated l)y the musculo-ciitaneous nerve. The inner border of this muscle 
forms a guide to the performance of the o[)cration of tying the brachial artery in 
the ui)per part of its course. 

lielations. By its anterior surface, with the Deltoid and Pectoralis major above, 
at its insertion it is crossed by the brachial artery. By its posterior surface, with 
the tendons of the Subscapularis, Latissimus dorsi, and Teres major, the short head 
of the Triceps, the humerus, and tin? anterior circumflex vessels. By its itmer 
border, with the brachial artery, and the median and musculo-cutanoous nerves. 
By its outer border, with tin? short hciwl of the Biceps and Brachialis anticus. 

The Biceps is a long fusiform muscle, situated along the anterior aspect of tho 
€*irm its entire length, and divide<l above into two portions or heads, from which 
circumstance it has received its name. Its internal or short head .arises by a thick 
flattened tendon from the apex of tho coracoid process of the sc.apula, in common 
with the Coraco-brachialis. Tlio external or long head, arises from the uf)per 
margin of the glenoid cavity of the scapula, by a long rounded tendon, which is 
continuouB with the glenoid ligament. This tendon passes across the head of tho 
humerus, being enclosed in a spcci.al sheath of tho synovial membrane of the 
shoulder joint; it then pierces the capsular ligament at its attachment to the 
humerus, and descends in the bicipital groove which separates the two tuberosities 
in which it is retained by a sort of fibrous bridge. Tho fibres from this tendon 
form a rounded belly, which about the middle of tho arm joins with the short 
portion of the muscle. The bcdly of the muscle, narrow and somewhat flattened, 
terminates above tho elbow in a flattened tendon, which is inserted into tho 
posterior part of the tuberosity of tho radius, a synovial bursa being interposed 
between the tendon and the anterior part of the tuberosity. The tendon of this 
muscle is thin and broad; as it approaches the radius it becomes narrow^ed and 
twisted upon itself, b^ing applied by a flat surface to the posterior part of the 
tuberosity, and opposite the bend of the elbow gives off, from its inner side, a 
broad aponeurosis, which passes obliquely downwards and inwards across tho 
brachial artery, and is continuous with the fascia of the fore-arm. The inner 
border of this muscle forms a guide to the performance of tho operation of tying 
the brachial artery in the middle of the arm. 

Relations, Its anterior surface is overlapped above by the Pectoralis major and 
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Deltoid; in the rest of its extent it is covered by the superficial and deep fascia 
and the integument. Its posterior surface rests on tlie shoulder-joint and humerus, 
from which it is separated by the Subscapularis, Teres major, Latissimus dorsi, 
Brachialis anticus, and the musciilo-cutaneous nerve. Its mner border is in rela- 
tion with the Coraco-brachialis, the brachial vessels, and median nerve. By its 
outer border^ with the Deltoid and Supinator longus. 

The Brachialis Anticus is a broad muscle, which covers the wliole of the ante- 
rior surface of the lower part of the humerus. It is somewhat compressed from 
before backwards, and is broader in the middle than at either extremity. It arises 
from the lower half of the external and internal surfaces of the shaft of the 
humerus, commencing above at the insertion of the Deltoid, which it embraces by 
two well marked angular processes, and extending, below, to within an inch of tlie 
margin of the articular surface, and being limited on each side by the external 
and internal borders. It also arises from the inter-muscular septa on each side, 
but more extensively from the inner than the outer. Passing down in front of 
the elbow joint, its fibres converge to a thic*k tendinous fasciculus, which is inserted 
into a rough depression on the lower part of the coi*onoid process of the ulna, being 
received into a notch at the upper part of the Flexor digitorum profundus. 

llelations. By its anterior surface^ with the Bi(‘eps, musculo-cutaneous nerv(*, 
the brachial vessels, and median nerve. By its posterior surface, with the humerus 
and anterior ligament of the elbow joint. By its inner border, with the Triceps, 
ulnar nerve, and Pronator radii teres, from which it is separated by the inter- 
muscular septa. By its outer border, with the museulo-S|)iral nerve, radial recur- 
rent artery, the Supinator longus, and Extensor carpi radialis longior. 

Nerves. The muscles of this group are supplied by the musculo-cutaneous nerve. 
The Brachialis anticus receives an additional filament from the musculo-spiral. 

Actions. Tlie Coraco-brachialis draws the humerus forwards and inwards, and 
at the same time assists in elevating it towards the scapula. The Biceps and 
Brachialis anticus arc flexors of the fore-arm; the former muscle is also a supina- 
tor, and serves to render tense the fascia of the fore-arm by means of the broad 
aponeurosis given off* from its teiid<»n. When the fore-arm is fixed, the Bic(‘ps 
and Brachialis anti(;us flex the arm upon the fore-arm, as is seen in the efforts of 
climbing. The Brachialis anticus forms an important defence to the elbow joint. 

PosTEKiou JTitmehal Rkoiox. 

Triceps. Subanconeus. 

The Triceps is the only muscle situated on th(» back of the arm, ext(‘nding 
the entire length of the posterior surface of the humerus. Ft is of large; size, ami 
divided above into three portions or heads; hence the name of the muscle. These 
three portions have been named, the middle or long head, the external, and the 
internal or short head. 

The middle or long head arises, by a flattened tendon, from a rough triangular 
depression, immediately below the glenoid cavity of the scapula, being blended at 
its upper part with the glenoid ligament; the muscular fibres pass downwards 
between the two other portions of the muscle, and join with them in the common 
tendon of insertion. 

The external head arises from the posterior surface of the shaft of the humerus, 
between the insertion of tlie Teres minor and the upper part of the museulo-spiral 
groove, from the external border of the humerus and external intermuscular 
septum; the fibres from this origin converge towards the common tendon of 
insertion. 

The internal or short head arises from the whole of the posterior surface of the 
shaft of the humerus, below the groove for the rnusculo-spirkl nerve, commencing 
above, narrow and pointed, immediately below the insertion of the Teres major, 
and extending, below, to within an inch of the trochlear surface; it also arises 
from the internal border and internal intermuscular septum. The fibres of this 
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portion of the muscle are directed, some downwards to the olecranon, whilst others 
converge to the common tendon of insertion. 

The common tendon of the Triceps commences about the middle of the back 
part of the muscle: it consists of two aponeurotic lamina), one of which is sub- 
cutaneous, and covers the posterior surface of tlie muscle for the lower half of its 
extent; the other layer is more deeply seated in the substance of the muscle: after 
receiving the attachment of the muscular fibres, they join together immediately 
above the elbow, and are inserted into the posterior part of the upper surface of 
the olecranon i)roces8, a small bursa, occasionally multilocular, being interposed 
between the tendon and the front of this surface. 

The long head of the Triceps passes between the Teres minor and Teres major, 
dividing the triangular 8i)ace between these two muscles and the humerus into two 
smaller spaces, one triangular, the other quadrangular (fig. 154). The triangular 
space transmits the dorsalis scapula) artery and veins, being bounded by the Teres 
minor above, the Teres mjijor below, and the sca])ular head of the Triceps ex- 
ternally: the quadrangular space transmits the posterior circumflex vessels and 
nerve; it is bounded by the Teres minor above, the Teres major below, the sca- 
pular head of the Triceps internally, and the humerus externally. 

Relations, By its posterior surface^ with the integument, superficial and deep 
fascia?, and integument. By its anterior surface^ with the humerus, musculo- 
spiral nerve, superior profunda artery, and l)ack part of the elbow-joint. Its 
middle or long head is in relation, behind, with the Deltoid and Teres minor; in 
front, with tlie Subscapuhiris, Latissimus dorsi, and Teres major. 

Suhanconeus, This is a small muscle, distinct from the Triceps, and analogous 
to the Suberureus in the lower limb. It may be exposed by removing the Triceps 
from the lower part of the humerus. It consists of one or two slender fasciculi, 
which arise from the humerus, immediately above the olecranon fossa, and are 
inserted into the i)osterior ligament of the elbow-joint, 

Nerves, The Triceps and Subanconeus are supplied by the musculo-spiral 
nerve. 

Actions, The Triceps is the groat Extensor muscle of the fore-arm; when the 
fore-arm is flexed, serving to draw it into a right line with the arm. It is the 
direct anlagonist of the Bice[)s and Bmchialis anticus. When the arm is extended, 
the long head of this muscle may assist the Teres major and i^atissimus dorsi in 
drawing the humerus backwards. The long head of the Triceps protects the 
under part of the shoulder-joint, and prevents displacement of the head of the 
luimerus downwards and backwards. 

Muscles of the Foke-akm. 

Dissection, To dissect the forc-arm, place the limb in the position indicated in fig. 1 5 1 ; 
make a vertical incision along the middle line from the elbow to the wrist, and connect 
each extremity with a transverse incision; the flaps of integument being removed, the 
fascia of the fore-arm is exposed. 

The Deep Fascia of the fore-arm, continuous .above with that enclosing the ann, 
is a dense highly glistening aponeurotic investment, which forms a general sheath 
enclosing all the muscles in this region; it is attached behind to the olecranon and 
posterior border of the ulna, and gives otf from its inner surface numerous inter- 
muscular septa, which enclose each muscle separately. It consists of circular and 
oblique fibres, connected together at right angles by numerous vertical fibres. It 
is much thicker on the dorsal than on the palmar surface, and at the lower th.in 
at the upper part qf the fore-arm, and is strengthened by tendinous fibres, derived 
from the Brachialis anticus and Biceps in front, and from the Triceps behind. 
Its inner surface affords extensive origin for muscular fibres, especially at the 
upper port of the inner and outer sides of the fore-arm, and forms the boundaries 
of a series of conical-shaped fibrous cavities, in which the muscles in this region 
are contained. Besides the vertical septa separating each muscle, transverse 
septa are given off both on the anterior and posterior surfaces of the fore-arm, 
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separating the deep from the superficial layer of muscles. Numerous aperttires 
exist in tlie fascia for the passage of vessels and nerves; one of these, of large 
size, situated at the front of. the bend of the elbow, serves for the passage of a 
communicating branch between the superficial and deep veins. 

The muscles of the fore-arm may bo subdivided into groups corresponding to 
the region they occupy. The first group occupies the inner and anterior Aspect of 
the fore-arm, and comprises the Flexor and Pronator muscles. The second group 
occupies the outer side of the fore-arm; and the third, its posterior aspect. The 
two latter groups include all the Extensor and Supinator muscles. 


Anteriok Brachial Region. 



Superficial Layer. 

PrOnator radii teres. 

Flexor carpi radial! s. 

Palmaris longus. 

Flexor carpi ulnaris. 

Flexor sublimis digitorum. 

All these muscles take origin from 
the internal condyle by a common 
tendon. 

The Pronator Radii Teres arises 
by two heads. One, the largest and 
most superficial, from the liuinerus, 
immediately above the internal condyle, 
and from the tendon common to the 
origin of the other muscles; also from 
the fascia of the fore-arm, and inter- 
muscular septum between it and the 
Flexor carpi radialis. The other head 
is a thin fasciculus, which arises from 
the inner side of the coronoid process 
of the ulna, joining the other at an 
acute angle. Between the two heads 
passes the median nerve. The muscle 
passes obliquely across the fore-arm 
from the inner to the outer side, and 
terminates in a fiat tendon, which 
turns over the outer margin of the 
radius, and is inserted into a rough 
ridge at the middle of the outer sur- 
face of the shaft of that bone. 

Relations. By its anterior surface^ 
with the fascia of the fore-arm, the Su- 
pinator longus, and the radial vessels 
and nerve. By its posterior surface^ 
with the Brachialis anticus, Flexor 
sublimis digitorum, the median nerve, 
and ulnar artery. Its upper border 
forms the inner boundary of a trian- 
gular space, in which is placed the 
brachial artery, median nerve, and 
tendon of the Biceps muscle. Its 
lower border is in contact with the 
Flexor carpi radialis. 
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The Flexor Carpi Radialis lies on the inner side of the preceding muscle. 
It arises from the internal condyle by the common tendon, from the fascia of the 
fore-arm, and from the inter^muscular septa between it and the Pronator teres, on 
the inside ^ the Palmaris longus, externally; and the Flexor sublimis digitorum, 
beneath. , Slender and aponeurotic in structure at its commencement, it increases 
in size, and terminates in a tendon which forms the lower two-thirds of its struc- 
ture. This tendon passes through a scjuirate opening on the outer side of the 
annular ligament, runs through a groove in the os trapezium, converted into a 
canal by a thin fibrous sheath, lined by a synovial membrane, and is inserted into 
the base of the metacarpal bone of the index finger. The radial artery lies 
between the tendon of this muscle and the Supinator longus, and may easily be 
secured in this situation. 

Relations, By its superficial surface^ with the fascia of the fore-arm and the 
integument. By its deep surface, with the Flexor sublimis digitorum. Flexor 
longus pollicis, and wrist joint. By its of/ter border, with the Pronator radii teres, 
and the radial vessels. By its iimer border, with the Palmaris longus. 

The Palmaris Longus is a slender fusifornf muscle, lying on the inner side of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from tlie fascia of the fore-arm, and inter-muscular septa, between it and 
the mljacent muscles. It terminates in a slender fiattened tendon, which forms 
the lower two-thirds of its structure, being inserted into the annular ligament, and 
expanding to be continuous with the palimir fascia. 

Variations, This muscle is often found wanting; when it exists, it presents 
many varieties. Its fleshy belly is sometimes very long, or it may occupy the 
middle of the muscle, wliich is tendinous at either extremity ; or it may be mus- 
cular at its lower extremity, its upper part being tendinous. Occasionally there 
is a second Palmaris longus ])laced on the inner side of the preceding, terminating, 
below, partly in the annular ligament or fasciti, and partly in the small muscles of 
the little finger. 

Relations, By its anterior surface, with the fascia of the fore-arm. By its 
posterior surface, with the Flexor digitorum sublimis. Internally, with the 
Flexor carpi uliiaris. Externally, with the Flexor car])i radialis. 

The Flexor carpi ulnaris lies along the ulnar side of the fore-arm. It arises 
by two heads, separated by a teudiiioiis arch, beneath which passes the ulnar nerve, 
and posterior ulnar recurrent art(*ry. One head arises from the inner condyle of 
the liumeriis, by the common tendon; the other, from the inner margin of the 
olecranon, and by an aponeurosis from the upper two-thirds of the posterior border 
of the ulna. It also arises from the inter-muscular septum between it and the 
Flexor sublimis digitorum. The muscular fibres terminate in a tendon, which is 
inserted on the anterior surface of the pisiform bone, the tendon being pro- 
longed to the annular ligament and base of the metacarpal bone of the little finger. 
'Ihe ulnar artery lies on the outer side of the tendon of this muscle, in the lower 
two-thirds of the fore-arm; the tendon forming a guide to the operation of in- 
cluding this vessel in a ligature in this situation. 

Relations, By its anterior surface, with the fascia of the fore-arm, with which 
it is intimately connected for a considerable extent. By its posterior surface, with 
. the Flexor sublimis, the Flexor profundus, the Pronator quadratus, and the ulnar 
vessels and nerve. By its outer or radial border, with the Palmaris longus, above; 
below, with the ulnar vessels and nerve. 

The Flexor Digitorum Sublimis is placed beneath the preceding muscles; these 
therefore require to be removed before its entire extent of attachment is brought 
into view. It is the largest of the muscles of the superficial layer, and arises by 
■ three distinct heads. One from tlie internal condyle of the humerus by the com- 
mon tendon, from the internal lateral ligament of the elb^ joint, and from the 
inter-muscular septum common to it and the pi^ccding muscles. The second head 
arises from the coronoid process of the ulna, above the ulnar origin of the Pro- 
nator radii tores. The third hojid arises by tendinous fibres from the oblique line 
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of the radius, extending from tho tubercle above, to the insertion of the Pronator 
radii teres below. The muscular fibres pass vertically downwards, forming a 
broad and thick muscle, which divides into four tendons about the middle of the 
fore-arm; as these tendons pass beneath tho annular ligament into the palm of the 
hand, they arc ai^anged in pairs, the anterior paii* corresponding tOjlthe middle and 
ring fingers; the posterior pair to the index and little fingers. The tendons 
diverge from one another us they pass onwards, and are finally inserted into tho 
lateral margins of the second phalanges, about their centre. Opposite the base of 
tho first phalanges, each tendon divides, so as to leave a fissured interval, between 
which passes one of the tendons of the Flexor profundus, and they both enter an 
osso-aponeurotic canal, formed by a strong fibrous band which arches across them, 
and is attached on each side to the margins of the phalanges. The two portions 
into which the tendon of the Flexor sublimis divides, so as to admit of the passage 
of the deep flexor, expand somewhat, and form a grooved channel into which the 
accompanying deep flexor tendon is received; the two divisions then unite, and 
finally subdivide a second time to be inserted into tho fore part and sides of the 
second phalanges. The tendons wltilst contained in the fibro-osseous canals are 
connected to tho phalanges by slender tendinous filaments, called vincula acces-^ 
soria tendinum, A synovial sheath invests the tendons as they pass beneath the 
annular ligament; a similar membrane surrounds each tendon as it passes along 
the ])halanges. 

Relations. In the fore-arm. By its anterior surface^ with the deep fascia and 
all the preceding superficial muscles. By its posterior surface, with the Flexor 
profundus digitorum, Flexor longus pollicis, tho ulnar vessels and nerves, and the 
median nerve. In the hand, its tendons are in relation, in* front, with the palmar 
fascia, superficial palmar arch, and tho branches of tho median nerve. Behind, 
with the tendons of tho deep Flexor and the Lumbricales. 

Antekiou Brachial Region. 

Deep Layer. 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

Pronator Quadratus. 

Dissection. Divide each of the superficial muscles at its centre, and turn either end aside, 
the deep layer of muscles, together with tho median nerve and ulnar artery, will then be 
exposed 

The Flexor Profundus Digitorum {perforans) is situated on tho ulnar side of 
the fore-arm, immediately beneath the suj)erficial Flexors. It arises from the upper 
two-thirds of the anterior and internal surface's of the shaft of the ulna, embracing 
above, the insertion of the Brachialis anticus, and extending, below, to within a 
short distance of the Pronator c|uadratus. It also arises from a depression on the 
inner side of the coronoid process, by an aponeurosis from the upper two-thirds of 
the posterior border of the ulna, and from tho ulnar half of the interosseous mem- 
brane. The fibres from these origins pass downwards, foming a fleshy belly of 
considerable size, which divides into four unequal portions, each of which termi- 
nates in a tendon which passes beneath the. annular ligament beneath tho tendons of 
the Flexor sublimis. Opposite tho first phalanges, the tendons pass between the 
two slips of the tendons of the Flexor sublimis, and are finally inserted into tho 
bases of the last phalanges. The tendon of the index finger is distinct; tho rest 
are connected together by cellular tissue and tendinous slips, as far as tho palm of 
the hand. 

Four small muscles, the Lumbricales, are connected with the tendons of the 
Flexor profundus in the palm. They will be described with the muscles in that 
region. 

Relations. By its anterior surface, in the fore-arm, with the Flexor sublimis 
digitorum, the Flexor carpi ulnaris, the ulnar vessels and nerve, and the median 
nerve; and in the hand, with tho tendons of the superficial Flexor. By its 
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posterior surface^ in the fore-, 
arm, with the ulna, the inter- 
osseouH ligament, the Pronator 
quadratus; and in the hand, 
with the Interolteei, Adductor 
pollicis, and deep palmar arch. 
By ita ulnar border^ with the 
Flexor carpi ulnaris. By ita 
radial border^ with the Flexor 
longua pollicis, the anterior 
interosseous artery and nerve 
being interposed. 

^ The Flexor Longus Polli- 
cis is situated on the radial 
aide of the fore-arm, lying on 
the same plane as the prec(i- 
ding. It arises from the up- 
per two-thirds of the grooved 
anterior Burfa(re of the shaft 
of the radius; comineneJiig, 
above, immediately below the 
tuberosity and oblique line, 
and extending, below, to with- 
in a short distance of the 
Pronator quadratus. It also 
arises from the adjacent part 
of tli(j interosseous meinbraiu*, 
and occasionally by a lleshy 
sli]) from the inner side of tin* 
l)ase of the coronoid ju’oeess. 
The fibres pass downwards 
and terminate in a flattened 
tendon, which passes beneath 
the annular ligament, is then 
lodged in the inhu'-spacc be- 
tween the two heads of the 
Flexor brevis pollicis, and 
entering a tcndino-osscous ca- 
nal, similar to those for the 
other flexor tendons, is in- 
serted into the base of the 
last phalanx of the thumb. 

Relations, By its anterior 
surface, with the Flexor sub- 
limis digitorum, Flexor carpi 
radial is. Supinator longus, and 
radial vessels; By its poste- 
rior surface, with the radius, 
interosseous membrane, and 
Pronator quadratus. By its 
ulnar border, with the Flexor 
profundus digitorum, from 
which it is separated by the 
anterior interosseous artery 
and nerve. 

The Pronator Qtmdrntus 
is a small musch%(|uadrilateral 
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in form, extending transversely across the radius and ulna, immediately above 
their carpal extremities. It arises from the oblique line on the lower fourth of 
the anterior surface of the shaft of the ulna, and the surface of bone immediately 
below it; from the internal border of the ulna; and from a strong aponeurosis 
which covers the inner third* of the muscle. The fibres pass horizontally out- 
wards, to be inserted into the lower fourth of the anterior surface and oxtemal 
border of the shaft of the radius. 

Relations. By its anterior surface^ with the Flexor profundus digitorum, the 
Flexor longus pollic.is, Flexor carpi radialis, and the radial and ulnar vessels, and 
ulnar nerve. By its posterior surface^ with the radius, ulna, and interosseous 
membrane. 

Nerves. All the muscles of the superficial layer are supplied by the median 
nerve, excepting the Flexor carpi iilnaris, which is supplied by the ulnar. Of 
the deep layer, the Flexor profundus digitorum is supplied conjointly by the 
ulnar and anterior interosseus nerves, the Flexor longus pollicis and Pronator 
quadratus by the {interior interosseous nerve. 

Actions. These muscles act upon the forc-iirm, the wrist, and hand. Those 
acting on the fore-arm, are the Pronator radii teres and Pronator quadratus, which 
rotate tlie radius upon the ulna, rendering the hand prone; when pronation has 
been fully effected, the Proniitor rjidii teres assists the other muscles in flexing 
the forc-jQ’m. The flexors of the wrist are the Flexor carpi ulnaris and radialis; 
and the flexors of the phalanges are the Flexor sublimis and Profundus digitorum; 
the former flexing the second phalanges, and the latter the last. The Flexor longus 
pollicis flexes the last pluilanx of the thumb. The three latter muscles, after flexing 
the phalanges by continuing their action, act upon the wrist, assisting the ordimu*y 
flexors of this joint; and all assist in flexing the fore-arm upon the arm. The 
Palmaris longus is a tensor of the pidmar fascia; when this action has been fully 
cflected, it flexes the hand upon the fore-arm. 

11 A DIAL Region. 

Supinator Longus, Extensor Carpi Radialis Longior. 

Extensor Carpi Radialis Brevier. 

Dissection. Divide the intogumont in tho same manner os in the dissection of the ante- 
rior brachial region; and after having examined the cutaneous vessels and nerves and deep 
fascia, they should be removed, when tho muscles of this region will be exposed. The 
removal of tho fascia will be considerably facilitated by detaching it from below upwards. 
Great care should bo taken to avoid cutting across the tendons of the muscles of the 
thumb. 

The Supinator Longus is the most superficial muscle on the radial side of 
the fore-arm, fleshy for the upper two-thirds of its extent, tendinous below. It 
arises from the upper two-thirds of the external condyloid ridge of the humerus, 
and from the external intermuscular septum being limited above by the musculo- 
spiral groove. The fibres descend on the anterior and outer side of tho fore-ai*m, 
and terminate in a flat tendon, which is inserted into the base of the styloid pro- 
cess of the radius. 

Relations. By its superficial surface^ with tho integument and fascia for tho 
greater part of its extent; near its insertion it is crossed by the Extensor ossis 
metacarpi pollicis and the Extensor primi internodii pollicis. By its deep surface^ 
with the humerus, the Extensor carpi rjidialis longior and brevior, the insertion of 
the Pronator radii teres, and the Supinator brevis. By its inner border ^ above tho 
elbow with the Brachialis anticiis, the musculo- spiral nerve, and radial recurrent 
. artery; and in the fore-arm, with the radial vessels and nerve. 

The Extensor Carpi Radialis Longior is placed partly beneath the preceding 
muscle. It arises from tho lower third of the external condyloid ridge of the, 
humerus, immediately below the Supinator longus, and from the external inter- 
muscular septum. The fibres pass downwards, and terminate at tho upper third 
of the fore-arrn in a flat tendon, which runs along tho outer border of the radius, 
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beneath the extensor tendons 
of the thumb; it then passes 
through a groove common to 
• it and the Extensor carpi 
radialis brevior, immediately 
behind the styloid process; 
and is inserted into the base 
of the metacarpal bone of the 
index finger, its radial side. 

Relations. By its superji^ 
cial surface^ with the Supi- 
nator longus and fascia of the 
fore-ann. Its outer sidcy 
is crossed obliquely by the 
Extensor ossis metacarpi pol- 
licis and the Extensor primi 
intornodii pollicis; and at the 
wrist by the Extensor sccundi 
intornodii pollicis. By its 
deep surface^ with the elbow- 
joint, the Extensor carpi ra- 
dialis brevior, and back part 
of the wrist. 

The Extensor Carpi Ra^ 
dktlis Brevior is shorter, as 
its name implies, and thicker 
than the preceding muscle, 
beneath which it is placed. 
It arises from the external 
condyle of the humerus by a 
tendon common to it and the 
other extensor muscles; from 
the external lateral ligament 
of the elbow-joint; from a 
strong aponeurosis which co- 
vers its surface; and from the 
iiitermuseular septum between 
it and the adjacent muscles. 
The fibres pass downwards, 
and terminate about the mid- 
dle of the fore-arm in a flat 
tendon, which is closely con- 
nected with that of the pre- 
ceding muscle, accompanies it 
to the wrist, lying in the same 
groove on the posterior surface 
of the radius; passes beneath 
the annular ligament, and di- 
verging somewhat from its 
fellow, is inserted into the 
base of the metacarpal bone 
of the middle finger, its radial 
side. 

The tendons of the two 
preceding muscles, as they 
pass across the same groove 
at the back of the radius, are 
s 2 
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retained in it by a fibrous sheath, lubricated by a single synovial membrane, 
but separated from each other by a small vertical ridge of bone. 

Relations, By its superficial surface^ with the Extensor carpi radialis longior, 
and crossed by the Extensor muscles of the thumb. By its deep surface, with the 
Supinator brevis, tendon of the Pronator radii teres, radius and wrist-joint. By 
its ulnar border, with the Extensor communis digitorum. 

PosTKiuott Brachial Region. 

'h: 

Superficial Layer, 

Extensor Communis Digitorum. Extensor Carpi Ulnaris. 

Extensor Minimi Digiti. Anconeus. 

The Extensor Communis Digitorum is situated at the back part of the fore-arm. 
It arises from th(‘ external condyle of the humerus by a tendon common to it and 
the other superficial Extensor nuiseh‘s, from the deep fascia, and the inter- 
muscular septa between it and the adjacent muscles. Just below the middle 
of the fore-arm it divides into four temlons, whicli pass in a s(»parate sheath be- 
neath the posterior annular ligament of the wrist, lubricated by a synovial mem- 
brane. Tlie tendons then diverge, the two middle ones passing along the dorsal 
surface of the corresponding metacari>al bones, the latm-al tmes crossing obliqucdy 
to the metacarpal boiu^s, along whi<‘h they pass; and are finally inserted into the 
second and third ])halanges of tin? fingers in the following manner. Each tendon 
opposite its corresponding m(‘tacari)o-phalang(»al articulation becomes narrow and 
thickened, being reinfor<H?d by the tendons of the interossei and lumbricales, gives 
off a .thin fasciculus upon (‘ach side of the joint, and spreads out into a broad 
aponeurosis, which covers the whole of the dorsal surface of the first phalanx. 
Opposite the first phalangeal joint, this aponeurosis divides into three slips, a 
middle and two lateral; the former is inserted into the base of the second phalanx, 
and the two lateral, which are continued onwards along the sides of the second 
phalanx, unite by their contiguous margins, and are inserted into the upper sur- 
face of the last phalanx. Tiie tendons of the middle, ring, and little fingers are 
connected together as th(»y cross the haml by small oblique tendinous slips. The 
tendons of the index and little fingers also receive, bed’ore their division, the special 
extensor tendons belonging to them. 

Relations, By its superficial surface, with the fascia of the fore-arm and hand, 
the posterior annular ligament ami integument. By its deep surface, with the 
Supinator brevis, the Extensor muscles (»f the thumb and imlex finger, posterior 
interosseous artery andWrve, the. wrist-joint, carpus, metacarj)us, and jdialangds. 
By its radial border, w'ith the Extensor carpi radialis brevior. By its ulnar bor- 
der, with the Extensor minimi digiti, and Extensor carpi ulnaris. 

The Extensor Minimi Digiti is a small slender muschs placed on the inner side 
of the Extensor communis, with which it is g<‘nerally connected. It arises from 
the common tendon of origin of the Extensor muscles by a thin tendinous slip; 
and from the inter-muscular septa between it an<l the adjacent muscles. Passing 
down to the lower extremity of the ulna, its tendon runs through a separate 
sheath in the annular ligament, and at the mctacarpo-phalangeal articulation 
unites with the tendon derived from the long Extensor. The common tendon 
then spreads into a broad aponeurosis, which is inserted into the second and third 
l^alanges of tlie little finger in a similar manner to the common extensor tendons 
cif the other fingers. 

The Extensor Carpi Ulnaris is tlie most superficial muscle on the ulnar side of 
the fore-arm. It arises by the common tendon from the external condyle of the 
humerus, from the middle third of the posterior liorder of the ulna below the An- 
coneus, and from the fascia of the* fore-ann. This muscle terminates in a tendon, 
’which runs through a groove behind the styloid process of the ulna, passes through 
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a separate sheath in the annular ligament, and is inserted into the base of the 
metacarpal bone of the little linger. 

Relations, By its superficial surface^ with the fascia of the fore-arm. By its 
deep surface^ with the ulna, and the muscles of the deep layer. 

The Anconeus is a small triangular muscle, placed behind and beneath the 
elbow-joint, and appears to be a continuation of the external portion of the 
Triceps. It arises by a separate tendon from the back part of the outer condyle 
of the humerus; the fibres diverge from this origin, the upper ones being directed 
horizontally, the lower obliquely inwards, to be inserted into the triangular surface 
at the upper part of the posterior surface of the shaft of the ulna.’' 

Relations, ]ly its superficial surface^\f\ik a strong fascia derived from tlie Tri- 
ceps. By its deep surf ace j with the elbow-joint, the orbicular ligament, the ulna, 
and a small portion of the Supinator brevis. 

POSTKUTOR BttAOlIlAl- R EG ION. 

Deep Layer, 

Supinator Brevis. Extensor Prinii rnternodii l\)llieis. 

Extensor Ossis Metacarpi Pollicis. Extensor Secundi Internodii Pol Inns. 

Extensor Indicis. 

The Supinator Brevis is a broad muscle, of a hollow cylindrical form, curved 
around the upper third of the radius. It arises from the external condyle of the 
humerus, from the external lateral ligament of the idbovv-joint, from the or])i(uilar 
ligament of the radius, from the prominent oblique line of the ulna, extending 
down from the lower extremity of the lesser sigmoid (;avity, and the triangular 
depression in front of it; it .also arises from a tendinous expansion which covers 
its surface. The fibres of the muscle pass obliquely around the uj)per part^of the 
radius; the most superior fibres forming a sling-like fasciculus, which passes around 
the neck of the radius above the tuberosity, to be attached to the back part of its 
inner surface; the middle fibres being attached to fhii outer edg(; of the bicipital 
tuberosity; the lower fibres to the obli(pie line as low down as the insertion of the 
Pronator radii teres. This muscle is pierced by the |)Osterior interosseous nerve. 

Relations, By its superficial surface, with the Pronator radii teres, all the su- 
perficial Extensor and Supinator muscles, thes Anconeus, thci radial vessels and 
nerve, and the musculo-spiral nerve*. By its deep surface, with the elbow joint, 
the interosseous membrane, and the radius. 

The Extensor Ossis Metacarpi Pollicis is the most external and the largest 
of the deep Extensor muscles, lying immediately below the Supinator brevis. 
It arises from the posterior surface of the shaft of the ulna below the origin 
of the Supinator brevis, from the interosseous ligament, and from the middle 
third of the posterior surface of the shaft of tlu^ radius. Passing obliquely down- 
wards and outwards, it terminates in a tendon which runs through a groove on the 
outer side of the styloid process of the radius, accompanied by the tendon of the 
Extensor primi internodii pollicis, and is ins rted into the base of the metacarpal 
bone of the thumb. 

Relations, By its superficial surface, with the Extensor communis digitorum, 
Extensor minimi digiti, and fascia of the fore-arm; being crossed by the branches 
of the posterior interosseous artery and nerve. By its deep surface, Avith the 
ulna, interosseous meml)rane, radius, the tendons of the Extensor carpi radialis 
longior and brevier, and at thti outer side of the Avrist with the radial artery. By 
its upper border, with the Supinator brevis. By its lower border, Avith the Ex- 
tensor primi internodii pollicis. 

The Extensor Primi Internodii Pollicis is much smaller than the preceding 
muscle, on the inner side of which it lies. It arises from the posterior surface of 
the shaft of the radius, immediately below; the Extensor ossis metacarpi, and 
from the interosseous membrane. Its direction is similar to that of the Exten- 
sor ossis metacarpi, its tendon passing through the same groove on the outer side 
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of the styloid process, to be inserted -into the base of the first phalanx of the 
thumb. 

Relations. The same as those of the Extensor ossis metaearpi pollicis. 

The Extensor Secundi Tnternodii Pollicis is much larger than the preceding 

muscle, the origin of which 


158. — Posterior Surface of the Fore-arm. Deep Muscles. partly covers in. -It arises 

from the posterior surface of 



the shaft of the ulna, below 
the origin of the Extensor 
ossis metacarpi pollicis, and 
from the interosseous mem- 
brane. It terminates in a 
tendon which passes through 
a distinct canal in the annu- 
lar ligament, lying in a nar- 
row oblique groove at tlic 
back part of tlie lower end of 
the radius. It then crosses 
obliquely the tendons of the 
Extensor carpi radialis lon- 
gior and brevior, being sepa- 
rated by a triangular interval 
from the other Extensor ten- 
dons of the thumb, in which 
space the radial artery is 
found; and is finally inserted 
into the base of the last 
phalanx of the thumb. 

Relations. By its super- 
ficial surface^ with the same 
parts as the Extensor ossis 
metaearpi pollicis. By its 
deep surface^ with the ulna, 
interosseus membrane, radius, 
the wrist, the radial artery, 
and metacarpal bone of the 
thumb. 

The Extensor Indicis is a 
narrow elongated muscle, 
placed on the inner side of, 
and parallel with, the pre- 
ceding. It arises from the 
posterior surface of the shaft 
of the ulna below the origin 
of the Extensor secundi inter- 
nodii pollicis, and from the 
interosseous membrane. Its 
tendon passes with the Ex- 
tensor communis digitorum 
through the same canal in the 
annular ligament, and subse- 
quently joins that tendon of 
the Extensor communis which 
belongs to the index finger, 
opposite the lower end of 
the corresponding metacarpal 
bone. It is finaliy inserted 
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into the second and third phalanges of the index finger, in the manner alreatly 
described. 

Relations. They are similar to those of the preceding muscles. 

Nerves. The Supinator longus, Extensor carpi radialis longior, and Anconeus, 
are supplied by branches from the musculo-spiral nerve. The remaining muscles 
of the radial and posterior brachial regions, by the posterior interosseous nerve. 

Actions. The muscles of the radial and |)08terior brachial regions, which com- 
prise all the Extensor and Supinator muscles, act upon the fore-arm, wrist and 
hand; they are the direct antagonists of the Pronator and Flexor muscles. The 
Anconeus assists the Triceps in extending the fore-arm. The Supinator longus 
and brevis are the supinators of the forc-arin and hand; the former muscle more 
especially acting as a supinator when the limb is pronated. When supination has 
been produced, the Supinjitor longus, if still continuing to act. Hexes the fore-ariii. 
The Extensor carpi radialis longior and brevior, and Extensor carpi ulnaris 
muscles, are the Extensors of the wrist; continuing their action, they serve to 
extend the forc-arrn upon the arm; they arc the direct antagonists of the Flexor carpi 
radialis and ulnsiris. The common Extensor of the fingers, the Extensors of the 
thumb, and the Extensors of the index and little fingers, serve to extend the pha- 
langes into which they are inserted; and are the direct antagonists of the Flexors. 
By continuing their action they assist in extending the fore-arm. The Extensors 
of the thumb may assist in supinating the fore-arm, when this part of the hand 
lias b(?eii drawn inwards towards the palm, on account of the obliciue direction of 
the tendons of these muscles. 

Musclks and Fasciae of the Hand. 

Dissection Make a transverse incision across the front of the wrist, and a second 

across the heads of the metacarpal bones, connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle finger. The anterior and 
posterior annular ligaments, and the palmar fascia, should first be dissected. 

The Anterior Annular Ligament is a strong fibrous band, which arches over 
the front of the carpus, converting the deep groove on the front of these hones 
into a canal, beneath which the tendons of the muscles of the fore-arm pass, pre- 
vious to their insertion into the fingers. This ligamtmt is attached, internally, to 
the pisiform bone, and unciform process of the unciform; and externally, to the 
tuberosity of the scaphoid, and ridge on the trapezinm. It is continuous, above, 
with tlio deep fascia of the fore-arm, and below, with the j)almar fascia. It is 
crossed by the tendon of the Fahiiaris longus, by the ulnar artery and nerve, and 
the cutaneous branch of the median nerve. It has inserted into its upper and 
inner part, the tendon of the Flexor carpi ulnaris; and has, arising from it below, 
the small muscles of the thumb and little finger. It is pierced by the timdon of 
the Flexor carpi radialis; and, beneath it, pass the tendons ot the Flexor sublimis 
and profundus digitorum, the Flexor longus pollicis, and the median nerve. 
There are two synovial membranes beneath this ligament; one of large size, <*ii- 
closing the tendons of tfic Flexor sublimis and profundus; and a separate one 
for the tendon of the Flexor longus pollicis; the latter is also large and very ex- 
tensive, reaching from above the wrist to the extremity of the last phalanx of the 
thumb. • 

The Posterior Annular JAgament is a strong transverse fibrous band, extending 
across the back of the wrist, and continuous with the fascia of the fore-arm. It 
forms a sheath for the extensor tendons in their passage to the fingers, being 
attached, internally, to the cuneiform and pisiform bones, and palmar fascia; ex- 
temnlly, to the margin of the radius; and in its passage across the wrist, to the 
elevated ridges on the posterior surface of the radius. It presents six 
compartments for the passage of tendons, each of which is lined by a separate 
synovial sac. These ai’c, from within outwards, i. A sheath on the outer side of 
the radius for the tendons of the Extensor ossis metacarpi, and Extensor 
primi internodii pollicis. 2. Behind the styloid process, for the tendons 
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of the Extensor carpi radialis longior and brevior. 3. Opposite the middle of the 
post(u*ior surface of the radius, for the tendon of the Extensor secundi internodii 
pollicis. 4. For the tendons of the Extensor communis digitorum, and Extensor 
indicis, 5. For the Extensor iiiiniini digiti. 6. For the tendon of the Extensor 
carpi ulnar is. The synovial membranes lining these sheaths are usually very ex- 
tensive, extending from above the annular ligament, down upon the tendons, al- 
most to their insertion. 

The Palmar Fascia forms a common sheath which invests the muscles of the 
hand. It consists of three portions, a central and two lateral. The central por- 
tion occupies the middle of the palm, is triangular in shape, of great strength and 
thickness, and binds down the tendons in this situation. It is narrow above, being 
attached to the lower margin of the annular ligament, and receives the expanded 
tendon of the Palmaris longus muscle. Below, it is broad and expanded, and op- 
posite the heads of the metacarpal bones divides into four slips, for the four fingers. 
Each slip subdivides into two processes wliicli enclose the tendons of the Flexor 
muscles, and are attached to the sides of the first phalanx, and to the anterior or 
glenoid ligament; by this arrangement, four arches are formed, under which the 
Flexor tendons pass. The arched intervals left in the fascia between these four 
fibrous slips, transmit the digital vessels and nerves, and the tendons of the Lum- 
bricalcs. At the point of division of the palmar fascia into the slips above men- 
tioned, numerous strong transverse fibres bind the separate processes together. 
This fascia is intimately adherent to the integument by numerous fibrous bands, 
and gives origin by its inner margin to the Palmaris l>rev is; it covers the superficial 
palmar arch, the tendons of the flexor muscles, and the branches of the median 
and ulnar nerves; and on each side it gives ofi* a vertical septum, which is con- 
tinuous with the interosseous aponeurosis, and separates the lateral from the middle 
palmar region. 

The Lateral portions of the palmar fascia are very thin fibrous layers, which 
cover, on the radial side, the muscles of the l>all of the thumb; and on the ulnar 
side, the muscles of the little finger; they arc continuous with the dorsal fascia, 
and in the palm, with the middle [lortion of the palmar fascia. 

Musclks of the Hand. 

The muscles of the hand are subdivided into three groups, i. Those of the 
thumb, which occupy the radial side. 2. Those of the little finger, which occupy 
the ulnar side. 3. Those in the middle of the palm and between the interosseous 
spaces. 

Kadial Giioup. 

Muscles of the Thumb, 

Abductor Pollicis. 

Opponens Pollicis (Flexor Ossis Metacarpi). 

Flexor Brevis Pollicis. 

Adductor Pollicis. 

The Abductor Pollicis is a thin, flat, narrow muscle, placed immediately be- 
neath the integument. It arises from the ridge of the os trapezium and annular 
ligament; and passing outwards and downwards, is inserted by a thin flat tendon 
into the radial side of the base of the first phalanx of the thumb. 

Relations. By its superficial surface^ with the palmar fascia. By its deep sur^ 
face, with the Opponens pollicis, from which it is separated by a thin aponeurosis. 
Its inner border, is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens Pollicis {Flexor Ossis Metacarpi) is a small triangular muscle, 
placed benei^th the preceding. It arises from the palmar surface of the trapezium 
and annular ligament; the fleshy fibres pass downwards and outwards, to be inserted 
into the whole length of the metacarpal bone of the thumb on its radial side. 

Relations, By its superficial surface, with the Abductor pollicis. By its deep 
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surfftce, with thp trapezio-metacarpal articulation. By its inner harder, with the 
Flexor brevis pollicis. 

The Flexor Brevis Pollicis is much larger than either of the two preceding 
Tnuscles, beneath which it is placed. It consists of two distinct portions, in the 
interval between which lies the tendon of the Flexor longus pollicis. The ante- 
rior and more superficial portion arises from the trapezium and outer two-thirds of 
the annular ligament. The deeper portion from the trapezoides, os magnum, base 
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which aro inserted one on either side of the base of the first phalanx of the thumb. 
A sesamoid bone is developed in each of these tendons as they pass across the me- 
tacarpo-phalangeal joint; the outer one being joined by the tendon of tlie Abduc- 
tor, and the inner, by that of the Adductor. 

Relations, By its superficial surface^ with the palmar fascia. By its deep 
surface^ with the Adductor pollicis, and tendon of the Flexor carpi r'odialis. 
By its external surface^ with the Opponens pollicis. By its internal surface^ with 
the tendon of the Flexor longus pollicis. 

The Adductor Pollicis (fig. 156), is the most deeply seated, and the largest of this 
group of muscles. It is of a triangular form, arising, by its broad base, from the 
whole length of the nictacar})al bone of the middle finger on its palmar surface : the 
fibres, proceeding outwards, converge, to bo inserted by a short tendon into 
the ulnar side of the base of the first phalanx of tlui thumb, and int6 the internal 
sesamoid bone, being blended with the innermost tendon of the Flexor brevis 
pollicis. 

Relations, By its superficial surface^ with the Flexor brevis pollicis, the 
tendons of the h'lexor i)rofundus digitorum and Lumbricales. Its deep surface^ 
covers the two first interosseous spaces, from which it is separated by a strong 
aponeurosis. 

Nerves, The Abductor, Opponens, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve ; the inner liejid of the Flexor brevis, and the 
Adductor pollicis, by the ulnar nerve. 

Actions, The actions of the muscles of the thumb arc almost sufiiciently indi- 
cated by their names. This segment of the hand is provided with three Extensors, 
an Extensor of the metacarpal bone, an Extensor of the first, and an Extensor of 
the second phalanx ; these occupy the dorsal surface of the fore-arm and hand. 
There arc, also, three Flexors on the palmar surface, a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens pollicis), the Flexor brevis pollicis, 
and the Flexor longus pollicis ; there is also an Abductor and an Adductor. 
These muscles give to the thumb that extensive range of motion which it pos- 
sesses in an eminent degree. 


Ulxak Region. 

Muscles of the Little Finger, 

Palmaris Brevis. Fhjxor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti. 

The Palmaris Brevisy is a thin (piadrilateral plane of muscular fibres, placed 
immediately beneath the integument on the ulnar side of the hand. It arises 
by tendinous fasciculi, from the annular ligament and palmar fascia ; the fleshy 
fibres pass horkontally inwards, to be inserted into the skin on the inner border 
of the palm of the haml. 

Relations, By its superficiahsurfaccy with the integument to which it is inti- 
mately adherent, especially by its inner extremity. By its deep surfaccy with 
the inner portion of the palmar fascia, which separates it from the i^nar artery 
and nerve, and from the muscles of tlie ulnar side of the hand. 

The Abductor Minimi Digiti is situated on the ulnar border of the palm of the 
hand. It arises by tendinous fibres from the pisiform bone, and from an expan- 
sion of the tendon of the Flexor carpi ulnaris. The muscle terminates in a 
flat tendon, which is inserted into the base of the first phalanx of the little finger, 
on its ulnar side. 

Relations, By its superficial surfaccy with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its deep surfacCy with the Flexor ossis meta- 
carpi. By its inner hordevy with the Flexor brevis minimi digiti. 

The Flexor Brevis Minimi Digiti lies on the san^e plane as the preceding 
muscle, on its radial side. It arises from the uncifoi^ process of the unciform 
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l)one, and anterior surface of the annular ligament, and is inserted into the base 
of the first phalanx of the little finger, in connection with the preceding. It 
is separated from the Abductor at its origin, by the communicating branch 
of the ulnar artery, and deep palmar branch of the ulnar nerve. This muscle is 
sometimes wanting. The Abductor is then, usually, of large size. 

Relations. By its superficial surface^ with the internal portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface^ with the Flexor ossis me- 
tacarpi. 

The Opponens Minimi Digiti (fig. 156), is of a triangular fonn, and placed im- 
mediately beneath the preceding muscles. It arises from the unciform process 
of the unciform bone, and contiguous portion of the annular ligament ; from 
these points, the fibres pass downwards and inwards, to 1)0 inserted into the 
whole length of the metacarpal bone of the little finger, along its ulnar margin. 

Relations. By its superficial surface^ with the Flexor brevis, and Abductor 
minimi digiti. By its deep surface^ with the interossei muscles in the fifth 
metacarpal space, the metacarjial bone, and the Flexor tendons of the little 
finger. 

Nerves. All the muscles of this group are supplied hy the ulnar nerve. 

Actions. The actions of the muscles of the little finger are expressed in their 
names. The Falniaris brevis corrugates the skin on the inner side of the 
palm of the hand. 


Middlk Palmar Region. 

Lumbricales. Interossei Palmares. 

Interossei Dorsales. 

The Lumbricales are four small fleshy fasciculi, accessories to the deep Flexor 
muscle. They arise by fleshy fibres from the tendons of the deep Flexor, the 
first and second, from the radial side and palmar surface of the tendons of the index 
and middle fingers, the third, from the contiguous sides of the tendons of the 
middle and ring fingers, and the fourth, from the contiguous sides of the tendons 
of the ring and little fingers. They pass forwards to the radial side of the cor- 
responding fingers, and opposite the Metacarpo-phalangeal articulations, each 


tendon terminates in a broad aponeurosis, 
which is inserted into the tendinous ex- 
pansion from the Extensor communis di- 
gitorum, which covers the dorsal aspect 
of each finger. 

The Interossei Muscles arc so named 
from their occupying the intervals be- 
tween the metacarjial bones. They are 
divided into two sets, a dorsal and pal- 
mar, the former are four in number, one 
in each metacarpal space, the latter, 
throe in number, lie upon the metacarpal 
bones. 

The Dorsal Interossei are four in 
number, larger than the palnitir, and 
occupy the intervals between the meta- 
carpal bones. They are bipen niform 
muscles, arising by two heads from the 
adjacent sides of the metacarpal bones, 
but more extensively from that side of 
the metacarpal bone, which corresponds 
to the side of the finger in which tlic 
muscle is inserted. They ai’o inserted 
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into tho base of the first phalanges, and into the aponeurosis of the common 
Extensor tendon. Between the double origin of each of these muscles is a 
narrow triangular interval, through which passes a perforating branch from tho 
deep palmar arch. 

The First Dorsal Interosseous muscle or Abductor indicis, is larger than the 
others, and lies in the interval between the thumb and index finger. It is flat, 
triangular in'form, and arises by two heads, separated by a fibrous arch, for the 
passage of the radial artery into the deep part of the palm of the hand. The 
outer head arises from tho upper half of the ulnar border of the first metacarpal 
bone, the inner head, from tlie entire length of the radial border of tho second 
metacarpal bone, the tendon is inserted into the radial side of the index finger. 
Tho second and third are inserted into the middle finger, the former into its 
radial, the latter into its ulnar side. The fourth is inserted in the radial side 
of the ring finger. 

The Palmar Interossei^ three in number, are smaller than the Dorsal, and placed 

upon the palmar surface of the metjicarpal 
bones, rather than between them. They 
arise from the entire length of the meta- 
carpal bone of one finger, and are inserted 
into the side of the base of the first pha- 
lanx and aponeurotic expansion of the 
common Extensor tmidon of the same finger. 

The first arises from the ulnar side of 
the second meta(‘arpal bone, and is inserted 
into the same side of the index finger. The , 
second arises from the radial side of the 
fourth metacar])al bone, and is inserted into 
the same sid(i of the ring finger. The third 
arises from the radial side of the fifth me- 
tacarpal bone, and is inserted into tho same 
side of the little finger. From this account 
it may be seen, that each finger is provided 
with two Tnteross(d muscles, with the excep- 
tion of tho little finger. 

Nerves. The two outer Lumbricales are 
supplied by the median nerve; the rest of 
the muscles of this group by the ulnar. 

Actions. The Dorsal interossei muscles 
abduct the fingers from an imaginary line 
drawn longitudinally through the centre of the middle finger, and tlic Palmar 
interossei adduct the fingers towards the same line. They usually assist the 
Extensor muscles, but when the fingers are slightly bent, assist in flexing the 
fingers. 

SURGICAL ANATOMY. 

* Tho Student having completed the dissection of the muscles of the upper ex- 
treinityrfbould consicler the effects likcdy to be produced by the action of the 
various inuscles in fracture of the bones ; tho causes of displacement arc thus 
easily recognis^^||j|pid a suitable treatment in each case may be readily adopted. 

In consider ingflic actions of the various muscles upon fractures of the upper 
extremity, the most common forms of injury have been selected, both for illus- 
tration and description. 

Fracture of the clavicle is an exceedingly common accident, and is usually caused 
by indirect violence, as a f^l upon the shoulder; it occasionally, however, occurs 
from direct force. Its mo|^^sual situation is just external to the centre of the 
bone, but it may occur at the sternal or acromial ends. 

Fracture of the middle of the clavicle' 162) is always attended with con- 
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siderable displacement, the outer fragment being drawn downwards, forwards, and 
inwards; the inner fragment slightly upwards. The outer fragment is drawii down 
by the weight of the arm and the action of 

the Deltoid, and forwards and inwards by 162. — Fracture of the Middle of the 

the Pectoralis minor and Subclavius muscles; Clavicle, 

the inner fragment is slightly raised l»y the 
Sterno-cleido mastoid, but only to a very 
limited extent, as the attachment of the 
costo-clavicular ligament and Pectoralis 
major below and in front would prevent any 
very great displacement upwards. Tlie 
causes of displacement having been ascer- 
tained, it is easy to apply the appropriate 
treatment. The outer fragment is to be 
drawn outwards, and, together with the 
scapula, raised upwards to a level with the 
inner fragment, and retained in that posi- 
tion. 

In fracture of the acromial end of the 
clavicle l)etweeii tlie conoid and ira])Czoid 
ligaments, only slight displacement occurs, 
as these ligaments, trom their oblique inser- 
tion, serve to hold both portions of the bone 
in ap})osition. Fracture, also, of the sternal 
end^ internal to the costo-clavicular ligament, 
is attended with only slight displacement, 
this ligament serving to retain the fragments 
in close apposition. 

Fracture of the acromion process usually arises from violence applied to the 
upper and outer part of the shoulder: it is generally known by the rotundity of 
the shoulder being lost, from the Deltoid drawing downwards and forwards the 
fractured ))ortion; and the dis])lacement may easily be discovered by tracing the 
margin of the clavicle outwards, when the fragment will be found resting on 
the front and upper i)art of the head of the humerus. In order to relax the 
anterior and out<*r fibres of the Deltoid (the op[)osing muscle), the arm should 
be drawn forwards across the cliest, and the elbow well raised up, so that 
the head of tlie bone may press upwards the acromion process, and retain it in its 
position. 

Fracture of the coracoid jtrocess is an extremely rare accident, and is usually 
caused by a sharp blow directly on its pointed extremity. Displacement is here 
produced by the combined actions of the Pectoralis minor, sliort head of the 
Biceps, and Coraco-brachialis, the former muscle drawing the fragment inwards, 
the latter directly downwards, the amount of displacement being limited by the 
connection of this process to the acromion by means of the coraco-acromion liga- 
ment. In order to relax these muscles, and replace the fragments in close appo- 
sition, the fore-arm should be flexed so as to relax the Biceps, and the arm drawn 
forwards and inwards across the chest so as to relax the Coraco-bracliiafis; the 
action of the Pectoralis minor may be counteracted by placing a nad in the axilla; 
the humerus should then be pushed upwards against the coracdllltomial ligament, 
and the arm retained in this p6sition. 

Fracture of the anatomical neck of the humerus within the capsular ligament 
is a rare accident, attended with very slight displacement, an impaired condition of 
the motions of the joint, and crepitus. 

^ Fracture of the surgical neck (fig. 163) is very gpi^on, is attended with con- 
siderable displacement, and its appearances corres]^d somewhat witli those of 
disloc-ation of the liead of the humerus into the axilla. The upper fragmenfr is 
slightly elevated under the coraco-ticromion ligament by the muscles attached to 




270 


SUKGICAL ANATOMY. 


the greater and lesser tuberosities; the upper end of the lower ligament is drawn 
inwards by the Pectoralis major, Latissimus dorsi, and Teres major; and the 

humerus is thrown obliquely outwards from 

163.— Fracture of Surgical Neck the side by the action of the Deltoid, and 

occasionally elevated so as to project beneath 
and in front of the coracoid process. By 
fixing the shoulder, and drawing the arm 
outwards and downwards, the existing de- 
formity is at once reduced. To counteract 
the action of the opposing muscles, and to 
keep the fragments in position, the arm 
should be drawn from the side, and paste- 
Ixjard splints applied on its four sides, a 
large conical-shaped pad should bo placed 
in the axilla with the base turned upwards, 
and the elbow approximated to the side, and 
retained there by a broad roller passed 
around the chest; by these means, the action 
of the Pectoralis major, Latissimus dorsi. 
Teres major, and Deltoid muscles are coun- 
teracted: the fore-arm should then bo flexed, 
and the hand supported in a sling, care 
being taken not to raise the elbow, otherwise the. lower fragment may bo displaced 
upwards. 

In fracture of the shaft of the humerus below the insertion of the Pectoralis 
major, Latissimus dorsi, and Teres major, and above the insertion of the Deltoid, 
there is also considerable deformity, the lower end of the upper fragment being 
drawn inwards by the first mentioned muscles, and the lower fragment drawn up- 
wards and outwards by the Deltoid, producing shortening of the limb, and a con- 
siderable prominence at the seat of fracture, from the fractured ends of the bone 
riding over one another, especially if the fracture takes place in an oblique direc- 
tion. The fragments may be readily brought into apposition by extension from 
the elbow, and retained in that position by tulopting the same means as in the 
preceding injury. 

In fracture of the shaft of the humerus immediately below the insertion of the 
Deltoid, the amount of deformity depends greatly upon the direction of the fracture. 
If the fracture occurs in a transvcrs(< direction, only slight displacement occurs, 
the lower extremity of the upp<»r fragment b(dng drawn a little forwards; but in 
oblique fracture, the combined actions of the Biceps and Brachialis anticus muscles 
in front, and the Triceps behind, draw uy)wards the lower fragment, causing it to 
glide over the lower end <»f the upper fragment, either backwards or forwards, 
according to the direction of the fracture. Simple extension reduces the defor- 
mity, and the application of splints on the four sides of the arm retain the frag- 
ments in apposition. Care should be taken not to raise the elbow, but the fore-arm 
and hand may be supported in a sling. 

Fracture of the humerus (fig. 164) immediately above the condyles deserves very 
attentive consideration, as the general aj)pearances correspond somewhat with 
those produced by. separation of the epiphysis of the humerus, and witj>> those of 
dislocation of the radius and ulna backwards. If the direction of the fracture 
is oblique from above, downwards and outwards, the lower fragment is drawn 
upwards and backwards by the Brachialis anticus and Biceps in front, and the 
Triceps behind. This injury may be diagnosed from dislocation by the increased 
mobility in fracture, the existence of crepitus, and the deformity being remedied 
by extension, by the discontinuance of which it is again reproduced. The age of 
the patient is of importance in distinguishing this form of injury from separation 
of the epiphysis. If fracture occurs in the opposite direction to that shewn in 
the plate, the lower fragment is drawn' upwards and forwards, causing a con- 
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sidcrablo prominence in front, and the lower end of the upper fragment projects 
backwards beneath the tendon of the Triceps muscle. 

Fracture of the coronoid process of the 
ulna is an accident of rare occurrence, and 
is usually caused by violent action of the 
Brachialis anticus muscle. The amount of 
displacement varies according to the extent 
of the fracture. If the tip of the process 
only is broken off, the fragment is drawn 
upwards by the Brachialis nnticus on a level 
with the coronoid depression of the humerus, 
and the power of flexion is partially lost. If 
the process is broken off near its root, the 
fragment is still displaced by the same 
muscle; at the same time, on extending tlie 
fore-arm, partial dislocation backwards of the 
ulna occurs from the action of the Triceps 
muscle. The appropriate treatment would 
be to relax the Brachialis <'inticus by flexing 
the fore-arm, and to retain the fragments in 
immediate apposition by keeping tlui arm in 
this position. Union is generally liga- 
mentous. 

Fracture of the olecranon process (fig. 165) is a more frecpient accident, and is 
^caused either by violent action of the Tric<»ps muscle, or by a fall or blow upon the 
])oint of the elbow. The detached fragment is disi)laced upwards, by the action of 
the Triceps muscle, from half an inch 

to two inches; the prominence of the — Fmcturo of the Olecranon, 

elbow is consequently lost, and a decf) 
hollow is felt at the back part of the 
joint, which is much increased on 
flexing the limb. The patient at the 
same time loses the jjower of extend- 
ing the fore-arm. The treatment con- 
sists in relaxing the Triceps by ex- 
tending the fore-arm, and retaining it 
in this position by means of a long 
straight splint applied to the front of 
the arm; the fragments are thus 
brought into closer apposition, and 
may bo further approximated by draw- 
ing down the upper fragment. Union 
is generally ligamentous. 

Fracture of the neck of the radius 
is an exceedingly rare accident, and is g(*iiorally caused by direct violence. Its 
diagnosis is somewhat obscure, on account of the slight deformity visible from the 
large number of muscles which surround it; Imt the movements of pronation and 
supination are entirely lost. The upper fragment is drawn outwards by the Supi- 
nator bre^s, its extent of dis])lacement being limited by the attachment of the 
orbicular ligament. The lower fragment is drawn forwards and slightly upwards 
by the Biceps, and inwards by the Tronator radii teres, its displacement forwards 
and upwards being counteracted in some degree l>y the Supinator brevis. The 
’treatment essentially consists in relaxing the Biceps, Supinator brevis, and Pro- 
nator radii tores muscles; by flexing the fore-arm, and placing it in a position 
midway between pronation and supination, extension having been previously made 
so as to bring the parts in apposition. 

Fracture of the radius (fig. 166) is more common than fracture of the ulna, on 



64. — Fracture of the Humerus above 
the Condyles. 




SURGICAL ANATOMY. 


272 

account of the connection of the former with the wrist. Fracture of the shaft of 
the radius near its centre may occur from direct violence, but more frequently 
from a fall forwards, the entire weight of the body being received on the wrist 

and hand. The upper fragment is 
drawn upwards by the Biceps, and 
inwards by the Pronator radii teres, 
holding a position midway between 
pronation and supination, and a de- 
gree of fulness in the upper half of 
the fore-arm is thus produced; the 
lower fragment is drawn downwards 
and inwards towards the ulna by the 
Pronator quadratus, and throAvn into 
a state of pronation by the same 
muscle; at the same time, the Supinator longus, by elevating the styloid process, 
into which it is inserted, will serve to depress still more the upper end of the 
lower fragment toAvards the ulna. In order to relax the opi)Osing muscles the 
fore-arm should be bent, and the limb placed in a position midAA’^ay between pro- 
nation and supination; the fracture is then easily reduced by extension from the 
AATist and clboAv: Avell padded splints should then be applied on both sides of the 
fore-arm from the elboAV to the Avrist; the hand being alloAved to fall, will, by its 
oAvn Aveight, counteract the action of the Pronator (quadratus and Supinator longus, 
and elevate this fragment to the level of the upper om^. 

Fracture of the shaft of the ulna is not a common accident; it is usually caused 
by direct violence. Its more protected ])osition on tln‘ inner side of the limb, the 
greater strength of its shaft, and its indirect connection Avith the Avrist, render it 
less liable to injury than the radius. It usually occurs a little beloAV the centre, 
Avhich is the weakest part of the bone. The upper fragment retains its usual 
position; but the lower fragment is draAvii outwards towards the radius by the 
Pronator quadratus, producing a avtII marked depression at the seat of fracture, 
and some fulness on the dorsal ami palmar surfaces of the fore-arin. The fracture 
is easily reduced by extension from the Avrist and fore-arm. The fore-arm should 
be flexed, and placed in a position inidAvay betAA^een pronation and supination, and 
Avcll padded splints a])plied from the elboAV to the ends of the fingers. 

Fracture of the shafts of the radius and ulna toeje.ther is not a common acci- 
dent; it may arise from a direct bloAA% <»r from imlirect violence. The loAver 
fragments arc drawn upAvards, sometimes forwards, sometimes backAvards, according 
to the direction of the fracture, by the combined actions of the Flexor and Ex- 
tensor muscles, producing a degree of fulness on the dorsal or palmar surface of 
the fore-arm; at the same time the tAvo fragments are drawn into contact by the 
Pronator (piadratus, the radius in a state of ju’onation: the upper fragment of the 
radius is draAvn ui)AVJirds and iinvards by the Biceps and Pronator radii teres to a 
higlier level than the ulna; the upper portion of the ulna is slightly elevated by 
the Brachialis anticus. The fracture njay be reduced by extension from the wrist 
and elbow, and the fonvarin should be placed in the same position as in fracture of 
the ulna. 

In the treatment of all cases of fracture of the bfmes of the fore-arm, tlic greatest 
care is requisite to prevent the ends of the bones from being drawn inwards 
towards the interosseous space: if this is not carefully attended to, the radius and 
ulna may become anchylosed, and the inov(?ments of pronation and supination 
entirely lost. To obviate this, the splints applied to the limb should be well 
padded, so as to press the muscles down into their normal situation in the inter- 
osseous space, and so prevent the approximation of the fragments. 

Fracture of the lower end of the radius (fig, 167) is usually called Colies frae- 
turcy from the name of the eminent Dublin surgeon who first accurately described 
it. It usually arises from the patient falling from a height, and alighting upon 
tlic hand, which receives the entire weight of the body, TJiis fracture usually 
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OF THE MUSCLES OF THE UPPER EXTREMITY. 273 

takes place from half an inch to an inch above the articular surface if it occurs in 
the adult; but in the child, before the age of sixteen, it is more frequently a sepa- 
ration of the epiphysis from the apophysis. The displacement which is produced 
is very considerable, and bears some resemblance to dislocation of the carpus back- 
wards, from which it should be carefully distinguished. The lower fragment is 
drawn upwards and backwards behind the upper fragment by the combined actions 

167. — Fracture of the Lower End of the Ihidius. 



of the Supinator longus and the fl(‘Xors and extensors of the thumb and carpus, 
producing a well marked proTninence on the back of the wrist, with a deep de- 
pression behind. The up])er fragment projects forwards, often lacerating the 
substance of the Pronator ([uadratus, and is drawn )>y this muscle into close con- 
tact with the lower end of the ulna, causing a projection on the anterior surface 
of the fore-arm, immediately above the carpus, from the flexor tendons being 
thrust forwards. This fracture may be tlistinguished from dislocation by the 
deformity being removed on making sutlicient extension, when crepitus may be 
occasionally detected; at the same time, on extension being discontinued, the parts 
immedijitely resume their deformed appearance. The age of the patient will also 
assist in determining whether the injury is fracture or separation of the epiphysis. 
The treatment consists in tlexing the fore-arm, and making powerful extension 
from the wrist and elbow, depressing at the same time the radial side of the hand, 
and retaining the pjirts in this position by well ])added pis fol-sh aped splints. 

MUSCLES AND FASCIA^: OF THE LOWER EXTREMITY. 

The Muscles of the Lower Extremity are subdivided into groups, corresponding 
with the different regions of the limb. 

Iliac Region. 

Psoas magnus. 

Psoas parvus. 

Iliacus. 

Thigh. 

Anterior Femoral Region. 

Tensor vagime feiiioris. 

Sartorius. 

Rectus. 

Vastus externus. 

Vastus internus. 

Crurasus. 

Suberurseus. 

Internal Femoral Region. 

Gracdlis. 


Pectineus. 

Adductor longus. 

Adductor brevis. 

Adductor magnus. 

Hie. 

Gluteal Region. 
Gluteus maximus. 

Gluteus medius. 

Gluteus minimus. 
Pyriformis. 

Gemellus superior. 
Obturator internus. 
Gemellus inferior. 
Ol)turator externus. 
Quadratic femoris. 
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Posterior Femoral Region, 
Biceps. 

Semi-tendinosus. 

Seuii-menibranosus. 

Lkg. 

Anterior Tihio-Jihular Region. 
Tibi«nlis anticus. 

Extensor loiigus digitoruni. 
Extensor proprius pollicis. 
Poroneus ter tins. 

Posterior Tibio-Jlhnlar Region. 
Superjicial Lager. 
Gastrocnemius. 

Plan tar is. 

Soleus. 


Peep Lager, 

Poplitous. 

Flexor longus pollicis. 
Flexor longus dig i tor uni. 
Tibialis posticus. 


Peroneus 
Peroneus brevis. 

Foot. 

Dorsal Region. 
Extensor brevis digitoruni. 
Interossei dorsales. 

Plantar Region. 
First Lager. 
Abductor pollicis. 

Flexor brevis digitorum. 
Abductor minimi digiti. 

Second Lager. 
Musculus accessorius. 
Lumbricalcs. 

Third Lager. 
Flexor brevis pollicis. 
Atiductor pollicis. 

Flexor brevis minimi digiti. 
Trans versus pedis. 

Fourth Lager. 
Interossei plantares. 



Iliac Pegion. 

Psoas ^ragnus. Psoas Parvus, Fliacus. 

Dissection. No detailed description is required for the dissection of these muscles. 
They are exposed after the removal of the viscera from the abdomen, covered by the l*eri- 
toncum and a thin layer of hiscia, the fascia iliaca. 

The Iliac fascia is thea])oneurotic layer which lines the back part of the abdominal 
cavity, and encloses the Psoas and lliacns muscles throughout their whole extent. It 
is thin above, and becomes gradually thicker below, as it approaelies the femoral 
arch. 

The portion investing tlie I’soas, is attached, above, to the ligamentum arcuatum 
internum; internally, to the sacrum; and by a series of arched processes to the 
in ter- vertebral suhstanees, and prominent margins of the bodies of the vertebrae; 
the intervals left opf)Osite the constricted portions of the bodies, transmitting the 
lumbar arteries and sympatlietic filaments of nerves. Externally, it is continuous 
Avith the fascia liimbonim. 

The portion investing the iliaens is connected, externally, to the Avholc length 
of the inner border of the crest of tin? ilium. Internally, to tlie brim of the true 
pelvis, Avhere it is continuous Avith the periosteum, and receives the tendon of 
insertion of the Psoas parvus. External to the femoral Aessels, this fascia is 
intimately f*onnected Avith Pf)upart’s ligament, and is continuous with the fascia 
transversalis ; but corresponding to the point Avhere the femoral vessels pass down 
into the thigh, it is prolonged down behind them, forming the posterior wall of the 
femoral sheath. Below this point, the iliac fascia surrounds tlie Psoas and Iliacus 
muscles to their termination, and becomes continuous with the iliac jKirtion of the 
fascia lata. Internal to the femoral vessels the iliac fascia is connected to the ilio- 
pectinenl line, and is continurius Avith the pubic portion of the fascia lata. The 
iliac vessels lie in front of the iliac fascia, but all the branches of the lumbar 
plexus, behind it; it is Sir*parated from the peritoneum by a quantity of loose areolar 
tissue. In abcesses accompanying caries of the lower part of the spine, tlie matter 
makes its way to the femoral arcli, distending the sheath of the Psoas; and when 
it accumulates in considerable quantity, this muscle becomes absorbed, and the 



ILIAC REGION. 


27s 


nervous cords co||pincd in it are dissected out, and lie exposed in the cavity of 
the abscess; the femoral vessels, however, remain intact, and the peritoneum seldom 
becomes implicated notwithstanding the extreme thinness of this membrane. 

Remove this fascia, and the muscles of the iliac region will be exposed. 

The Psoas Magnus is a long fusiform muscle, placed on the side of the lumbar 
region of the spine (fig. 169) and margin of the pelvis. It arises from the sides of 
the bodies, from the corresponding in ter- vertebral substances, and from tlie anterior 
part of the bases of the transverse processes of the last dorsal and all the lumbar 
vcrtebrie. The muscle is connected to tlie bodies of tlic vertebras by five slips, each 
of which is attached to the upper and lower margins of two vertebraf?, and to the 
inter- v(»rtebral substance between them; the slips themselves being connected by 
tendinous arches extending across the constricted part of tlie bodies, beneath which 
pass the lumbar arteries and sympathetic nervous filaments. These tendinous 
arches also give origin to muscular fibres and protect the blood-vessels and nerves 
from pressure during the action of the muscle. The first slip is attached to the 
contiguous margins of the last dorsal and first lumbar vertebrai; the last, to the 
contiguous margins of the fourth and fifth lumbar, and in ter- vertebral substance. 
From these points, the muscle passes down across the brim of the pelvis, and dimi- 
nishing gradually in size, passes beneath I'oupart’s ligament, and terminates in a 
tendon, which after receiving the fibres of the lliacus, is inserted into the lesser 
trochanter of the femur. 

Relations, In the lumbar region. By its anterior surface^ which is placed 
behind the Peritoneum, with the ligament um arcuatuin internum, the kidney, Psoas 
parvus, renal vessels, ureter, spermatic vessels, genito-crural nerve, the colon, and 
along its jielvic border, with tlie common and external iliac artery and vein. By 

posterior surface^ with the transverse processes of the lumbar vcrtebrie and the 
(pnidratus lumborum, from which it is separated by the anterior lamella of the apo- 
neurosis of the Transversalis; the anterior crural nerve is at first situated in the 
substance of the muscle, and enuTges from its outer border at its lower part. The 
linnbar plexus is situated in the posterior part of the substance of the muscle. 
By its inner side, with the bodies of the lumbar vertebrm, the lumbar arteries, the 
sympathetiij ganglia, and its communicating branches with the spinal nerves. In 
the thigh it is in relation, in front, with the fascia lata; behind, with the capsular 
ligament of the hip, from which it is separated by a synovial bursa, which some- 
times communicates with the cavity of the joint through an opening of variable 
size. By its inner border, with the Pectineus and the femoral artery, which 
slightly ovm’laps it. By its outer border, with the crural nerve and lliacus muscle. 

The Psoas Parvus is a long slender muscle, })laced immediately in front of the 
preceding. It arises from the sides of the bodies of the last dorsal and first lum- 
bar vertebrie, and from the inter-v(»rtebral substance between them. It forms a 
small flat muscular bundle, which terminates in a broad flattened tendon, which is 
inserted into the ilio-pectineal eminence, being continuous, by its outer border, 
Avith the iliac fascia. This muscle is most frequently found wanting, being pre- 
sent, according to M. Theile, in one out of every twenty subjects examined. 

Relations. It is covered by the peritoneum, and at its origin by the ligarnentum 
arcuatuin internum; it rests on the I*soas magniis. 

The lliacus is a flat radiated muscle, Avhich fills up the Avhole of the in- 
ternal iliac fossa. It arises from the inner concave surface of the ilium, from 
the inner margin of the crest of that bone; behind, from the ilio-lumbar liga- 
ment, and base of the sacrum; in front, from the anterior superior and anterior 
inferior spinous processes of the ilium, the notch betAveen them, and by a fcAv fibres 
from the capsular ligament of the hip-joint. The fibres converge to be inserted 
into the outer side of the tendon common to this muscle and the Psoas inagnus, 
some of them being prolonged doAvn into the oblique Ime which extends from 
the lesser trochanter to the linea aspera. 

Relations. Within the pelvis ; by its anterior surface, Avith the iliac fascia, 
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which separates this muscle from the peritoneum, and with the^i^temal cutaneous 
nerve; on the right side, with the caicuin; on the left side, with the sigmoid flexure 
of tlie colon. By its jmsterior surface^ with the iliac fossa. By its inner border, 
with the Psoas magnus, and anterior crural nerve. In the thigh, it is in relation, 
by its anterior surface, w'ith the fascia lata, liectus and Sartorius; behind, with 
the capsule of the hip-joint, a synovial bursa common to it, and the Psoas magnus 
being interposed. 

Nerves. The Psoie muscles are supplied by the anterior branches of the lumbar 
nerves. Tlie lliaeiis from the anterior crural. 

Actions. The Psoas and lliacus muscles, acting from above, flex the thigh upon 
the pelvis, and, at tlie same time, rotate the femur outwards, from the obliquity 
of their insertion into the iniuT and back part of that bone. Acting from below, 
the lemur being fixed, the muscles of both sides bend the lumbar jiortion of the 
spine and pelvis forwards. They also serve to maintain the erect position, by 
supporting the spine and pelvis iqioii tlie fmiiur, and assist in raising the trunk 
when the body is in tlie recumbent posture. 

The Psoas parvus is a tensor of the iliac fascia. 


AnTK UUIR F EMOK A I. R EG lOX. 


TVnsor Vagime Femoris. 
Sartorius. 

Rectus. 

168.— Dissection of Lower Extremity. 
Frolic view. 
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. FRONT^ LEO 
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Vastus Kxternus. 

Vastus Interniis. 

Crurauis. 

Sub-Cruneus. 

Dissection, To ex]M)se the muscles and 
fiisciie in this region, an incision should be 
made along Poupart’s ligament, from the spine 
of the ilium to the pubes, from the centre 
of this, a vertical incision must be carried 
along the middle line of the thigh to below 
the knee-joint, and connected with a trans- 
verse incision, carried from the inner to 
the outer side of the leg. The flaps of in- 
tegument Iiaving been removeil, the super- 
ficial and tleep fascia) should be examined. 
The more advancijd student would com- 
mence the study of this regiiui by an exa- 
mination of the anatomy of femoral hernia, 
and Scar[>a’s triangle, the incisions for the 
tlissection of which are marked out in the 
accompanying figure. 

Fas(’ia*: op the Thigh. 

The Superjicial fascia, forms a. con- 
tinuous layer over the wliole of the 
lower extremity, consisting of areolar tis- 
sue, containing in its meshes much adiposo 
matter, and capable of being separated 
into two or more layers, between which 
are found the superficial vessels and 
nerves. It varies in thickness in difTe- 
r<mt parts of the limb; in the sole of the 
foot it is so thin, as to he scarcely demon- 
strable, the integument being closely ad- 
herent to the deep fascia beneath, but in 
the groin it is thicker, and tJie two layers 
a]*e separated from one another by the 
superficial inguinal glands, the internal 
saphenous vein, and several smaller ves? 
sels. Of these two layers, the most 
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superficial is coatinuous above with the 
superficial fascia of the abdomen, the deep 
layer becoming blended with the fascia 
lata, a little below Poupart’s ligament. 
The deep layer of superficial fascia is inti- 
mately adherent to the margins of the snplie- 
iious opening in the fascia lata, and pitu-cred 
in this situation l)y numerous small blood 
and lymphatic vessels, hence the naimi crib- 
riform fascia^ which has been applied to 
it. Subcutaneous bursai are found in the 
superficial fascia over the patella, point of 
the heel, and phalangeal articulations of the 
toes. 

The Deep fascia of the thigh is cxpos(‘d 
on the removal of the siiperfieial fascia, and 
is named, from its great ext(‘nt, the fascia 
lata; it forms a uniform inv'estnient for the 
whole of this region of the limb, but varies 
in thickness in different parts; thus, it is 
thickest in the u]>per and outer side of the 
thigh, where it receives a librous expansion 
from the Gluteus inaxiinus muscle, and th(‘ 
Tensor vagiiue femoris is inserted lK‘tw(‘t‘n 
its layers, it is very thin behind, and at 
the upper ami inner side, where it covers 
tlie Adductor musch's, and again becomes 
stronger around the knee, rt ceiving librous 
expansions from the tendons of the liiceps 
externally, and from the Sartorius, (jiracilis, 
SeinitendinoHUs, and Triceps extensor cruris 
in front. The fascia lata is attaclual, above*; 
to Poupart’s ligament, and cr(‘st of the ilium, 
behind to the margin ol* the sacrum and 
coccyx, internally to the ])ubic arch and pec- 
tineal line, and below to all the prominent 
points around the knee-joint, the condyles 
of the femur, tuberosities of the tibia, and 
head of the libula. That ])ortion which 
invests the Gluteus medius (the (i luteal 
aponeurosis) is very thick and strong, ami 
gives origin, by its inner surface, to soim* of 
the fibres of that muscle; at the upper bor- 
der of the Gluteus maximus, it divi«les into 
two layers; the most superiicial, very thin, 
covers the surface of the Gluteits maximus, 
and is continuous below with the fascia lata: 
the deep layer is thick above, and blends 
with the great sacro-sciatic ligament, thin 
below, where it separates the Gluteus inax- 
imus from the deeper muscles. From tin* 
inn(‘r surface of the fascia lata, are given 
off two strong intermuscular s(*])ta, which are 
attached to the whole length of the linca 
aspera; the external and stronger om*, ex- 
tending from the insertion of the Gluteus 
maximus, to the outer condyle, separates 


169; — Muscles of the Iliac and Anterior 
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the. Vastus externus in front from the short head of the Biceps behind, and gives 
partial origin to these muscles ; the inner one, the thinner of the two, separates 
the Vastus internus from the Adductor muscles. Besides these, there are nu- 
merous smaller septa, separating the individual muscles, and enclosing each in 
a distinct sheath. At the upper and inner part of the thigh, a little below 
Poupart’s ligament, a large oval-shaped aperture is observed in this fascia, 
it transmits the infernal saphenous vein, and other smaller vessels, and is 
termed the saphenous ojtening. In order more correctly to consider the mode 
of formation of this aperture, the fascia lata is described as consisting, in this 
part of the thigh, of two portions, an iliac portion, and a ])ubic portion. 

The iliac portion is all that part of the fascia lata placed on the outer side of 
the saphenous opening. It is attached, externally, to the crest of the ilium, and its 
anterior superior spine, to the Avhole length of Poupart’s ligament, as far inter- 
nally as the spine of the pubes, and to the Pectineal line in conjunction with 
Giinbernat’s ligament. From the spine of the pubes, it is reflected downwards 
and outwards, forming an arched margin, the su))erior cornu, or outer boundary of 
the saphenous opening ; this margin overlies, and is adherent to the anterior 
layer of the sheath of the femoral vessels, to its edge is attached the cribri- 
form fascia, and, below, it is continuous with the pubic ])ovtion of the fascia lata. 

'^£\iQ pubic portio7i is situated at the inner side of the saphenous opening; at 
the lower margin of this aperture it is continuous Avith the iliac ])ortion; traced 
upwards, it is seen to cover the surface of tln^ Pect incus muscle, and passing 
behind the sheath of the femoral vessels, to whi<*h it is closely united, is conti- 
nuous with the sheath of the Psoas and Iliacus muscles, and is finally lost in the 
fibrous capsule of the hij)-joint. This fascia is attached above, to the pectineal line in 
front of the insertion of the aponeurosis of the external ohlicpie, and internally, to the 
margin of the pubic arch. From this description it may be observed, that the 
iliac portion of the fascia lata ])asses in front of the femoral vessels, the pubic 
portion behind them, an apparent aperture consequ<*ntly exists, between tho 
two, through which the internal saphena joins the femoral vein. 

Tho fascia should now be removed from the surfiice of the muscles. This may be effected 
by pinching it up between tho forceps, dividing it, and sej^arating it from each muscle in 
the course of its fibres. 

The Tensor Vaginre Femoris is a short flat mnselo, situated nt the upper and 
outer side of the thigh. It arises by aptmeurotit? fibres from the anterior part 
of the outer lip of the crest of the iliiini, arnl from the outer surfaec of the an- 
terior superior spinous process, between the Glut<*iis medius, and Sartorius. 
The muscle passe.s obliquely downward.s, and a little backwards, to bo inserted 
by tendinous fibres between the two layers of the fascia lata, about one fourth 
down the thigh. 

Relations. By its superjicial surface^ with a layer of the fascia lata and tho 
integument. By its deep surface, with the deep layer of the fascia lata, the 
Gluteus medius, Rectus femoris, and. Vastus externus. By its anterior border, 
with the Sartorius, from which it is sejiarated below by a triangular space, in 
which is seen the Rectus femf)ri.s. By iXh 2)osterior border, with the Gluteus me- 
dius, being separated from it below by a alight interval. 

The Sartorius, the longest muscle in the body, is a flat, narrow, riband-like 
muscle, which arises by tendinous fibres from the anterior superior spinous process 
of the ilium and upper lialf of the notch below it; it passes obliquely inwards, 
across the upper and anterior part of tho thigh, then descends vertically, as far 
as the inner side of the kne€% passing behind tho inner condyle of the femur, and 
terminates in a tendon, which curving obliquely forwards, expands into a broad 
' aponeurosis, which is inserted into the upper part of the inner surface of the 
shaft of the tibia, nearly as far forwards as the crest. This expansion covers 
in the insertion of the tendons of the Gracilis and Semitendinosus, with which 
it is partially united, a synovial bursa b/cing interposed between them. An offset 
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is derived from this aponeurosis, which blends with the fibrous capsule of tho knee- 
joint, and another, given off from its lower border, blends with the fascia on the 
inner side of the leg. The relations of this muscle to the femoral artery should 
be carefully examined, as its inner border forms the chief guide in the operation 
of including this vessel in a ligature. In the upper third of the thigh, it forms, 
with the Adductor longus, the sides of a triangular space, Scarpa’s triangle, the 
base of which, turned upwards, is formed by Poupart’s ligament; the femoral artery 
passes perpendicularly through tho centre of this space from its base to its apex. 
In the middle third of the thigh, the femoral artery lies first along the inner bor- 
der, and then beneath the Sartorius. 

Relations, By its superficial surface^ with the fascia lata and integument. 
By its deep surface with the Iliacus, Psoas, Rectus, Vastus internus, sheath of 
the femoral vessels, Adductor longus. Adductor magiius. Gracilis, long saphenous 
nerve, and internal lateral ligament of the knee-joint. 

Tlio Quadriceps Extensor Cruris^ includes the four remaining muscles on the 
anterior part of the thigh. They are the great Extensor muscles of the leg, 
forming a large fleshy mass, which covers the anterior surface and sides of the 
femur, being united below into a single tendon, attached to the tibia, and above 
subdividing into separate portions, which have received separate names. Of 
these, one occupying the middle of the thigh, «M)nnected above with the ilium, 
is called the Rectus Femoris^ from its straight course. The other divisions lie 
in immediate connection with the shaft of the femur, which they cover from the 
condyles to the trochanters. The ])ortiou on the outer side of the femur being 
termed the Vastus Externus^ that covering the inner side the Vastus Internus^ 
and that covering the front of the bone, the Crurmis, The two latter portions 
are, however, so intimately blendtid, as to form but one muscle. 

The Rectus Femoris^ is situated in the middle of the anterior region of the 
thigh; it is fusiform in shni)e, and its fibres are arranged in a bipenniform man- 
ner. It arises by two tendons; one, the straiglit tendon, from the anterior 
inferior spinous process of the ilium, the other isfiattejied and curves outwards, 
to b(i attached to a groove above the brim of the acetabulum ; this is the reflected 
tendon of the Rectus, it unites with the straight tendon at an acute angle, and 
then spreads into an aponeurosis, from which the muscular fibres arise. The 
muscle terminates in a broad and thick aponeurosis, which occupies the lower 
two-thirds of its posterior surface, and, gradually l>ecoming narrowed into a 
flattened tendon, is inserted into the patella in common with the Vasti and 
Crurams. 

Relations, By its superficial surfacej with the anterior fibres of the Gluteus 
medius, the Tensor vagiiue lenioris, Sartorius, and the Psoas and Iliacus, by its 
lower tliree-fourths with the fascia lata. By its posterior surface, with the 
hip-joint, the anterior circumflex vessels, and the Cruranis and Vasti muscles. 

The three remaining muscles have been described collectively by some anatomists, 
separate from the Rectus, under the name of the Triceps Extensor Cruris ; in 
order to expose them, divide the Sartorius and Rectus muscles across the middle, 
and turn them aside, when tho Triceps extensor will be fully brought into 
view. 

The Vastus Externus is tho largest part of the Quadriceps extensor. It arises 
by a broad aponeurosis^ which is attaclied to the anterior border of the groat 
trochanter, to a horizontal ridge on its outer surface, to a rough line, leading from 
the trochanter major to the linea aspera, and to the whole length of the outer 
lip of the linea aspera ; tliis aponeurosis covers the upper three-fourths of the 
muscle, and from its inner surface, many fibres arise. A few additional fibres 
arise from tlm^tendon of the Gluteus maxinius, and from the external inter- 
muscular septum between the Vastus externus, and short head of the Biceps. 
Those fibres form a large fleshy mass, which is attached to a strong aponeurosis, 
placed on tho under surface of tho muscle at its lowest part, this becomes con- 
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tracted and thickened into a flat tendon^ which is inserted into the outer part of 
the upper border of the patella, blending ^ith the great Extensor tendon. 

Relations, By its superficial surface^ with the Rectus, the Tensor vaginas 
feinoris, the fascia lata, and the Gluteus ' inaximus, from which it is separated by 
a synovial bursa. By its deep surface^ with the Cruraeus, some large branches 
of the external circumflex artery being interposed. 

The Vastus internus and Crurceusy are so inseparably connected togethe^^ as 
to form but one muscle. It is the smallest portion of the (Juadriceps extensor. 
The anterior portion covered by the Rectus, being called the Crurasus, the internal 
portion, which lies immediately beneath the fascia lata, the Vastus Internus. It 
arises by an aponeurosis, which is attached to the lower part of the line that 
extends from the inner side of the neck of the femur to the linea aspera, from 
the whole length of the inner lip of the linea aspera, and internal intermuscular 
septum. It also arises from TU?arly the whole of the internal, anterior and 
external surfaces of the shaft of the femur, limited above by the line between 
the two trochfinters, and extending below to within the lower fourth of the 
bone. From these different origins, the fibres converge to a broad aponeurosis, 
which covers the anterior surface of the middle portion of the muscle (the 
Crurajus), and the deep surface of the inner division of the muscle (the Vastus 
internus), becoming joined and gradually narrowing, it is inserted into the patella, 
blending with the other portions of the Quadriceps extensor. 

Relations, By their superficial surfaccy with the Psoas and Iliacus, the Rectus, 
Sartorius, Pectineus, Adductors, and fascia lata, femoral artery, vtdn, and saj)he- 
nous nerve. By its deep surfaccy with the femur, sul)crura;us and synovial 
membrane of the knee joint. 

The student will observ(? the striking analogy that exists between the 
Quadriceps extensor, and the Tric(?ps brachialis in the upper extremity. So 
close is this similarity, that M. Cruvelhi(*r has described it under the name of 
the Triceps femoralis. Likcj the Triceps brachialis, it coujsists of three distinct 
divisions or heads; a middle or long head, analogous to the long head of the 
Triceps, and of two othcT portions which have respectively received the 
names of the external and internal heads of the muscle. These, it will be 
noticed, are strictly analogous to the outer and inner heads of the Tricej)s 
brachialis. 

The Subcrureeus is a small muscular fasciculus usually distinct from the super- 
ficial muscle, which arises from the anterior surface of the lower part of the shaft 
of the femur, and is inserted into tin* upper part of the synovial pouch that 
extends upwards from the knee-joint behind tlie patella. This fasciculus is 
occasionally united Avith the Crurauis. It sometimes consists of two separate 
muscular bundh*s. 

The tendons of the different portions of the (Quadriceps extensor unite at the 
lower part of the thigh, so as to form a single strong temdon, which is inserted 
into the upper part of the patella. More properly speaking, the patella may be 
regarded as a sesamoid bone, develojaal in tlie tendon of the Quadriceps extensor, 
and the ligamentum patella^ whicJi is continued from the loAver part of the patella, 
to the tuberosity of the tibia, as the proper tendon of insertion of this muscle. A 
small synovial bursa is interposed between the tendon and the upper ])art of the tube- 
rosity. From the tendons corresjamding to the Vasti, a*fibrous prolongation is 
derived, which is attached below tc) the upper extremities'of the tibia and fibula. 
It serves to protect the knee-joint, which is strengthened on its outer side by the 
fascia lata. 

Nerves, The Tensor vaginie fernoris is supplied by the superior gluteal 
nerve, the other muscles of this region, by branches from the anterior 
crural. 

Actions, The Tensor vagina3 femoris is a tensor of the fascia lata ; continuing 
its action, the oblique direction of its filires enables it to rotate the thigh inwards. 
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In the erect posture, acting from below, it will serve to steady the pelvis upon 
the head of the femur. The Sartorius flexes, the leg upon the thigh, and, con- 
tinuing to act, the thigh upon the pelvis, at the same time drawing the limb 
inwards, so as to cross one leg over 

the other. Taking its fixed point from 170. — Muscles of the Internal Femoral 

the leg, it flexes the pelvis upon the Region. 


thigh, and, if one muscle acts, assists in 
rotating it. The Quadriceps extensor 
extends the leg upon the thigli. Taking 
their fixed point from the leg, as in 
standing, the Extensor muscles will act 
upon the femur, supporting it perpendi- 
cularly upon the head of the tibia, 
thus maintaining the entire weight of the 
body. The Rectus muscle assists the 
Psoas and lliacus, in supporting the pel- 
vis and trunk upon the femur, or in 
bending it forwards. 

Internal Femoral Region. 

Gracilis. 

Pcctineus. 

Adductor Longus. 

Adductor Ilrevis. 

Adductor Magnus. 

JUsaectiom, These muscles are at once ex- 
posed l)y removing the fascia from the fore 
part and inner side the thigh. The limb 
should be abducted so as to render the mus- 
cles tense, and easier of dissection. 

The Gracilis is the most superficial 
musch; on the inner side of the thigh. It 
is a thin, flattened, slender muscle, broad 
above, narrow and tapering below. It 
arises l)y a thin aponeurosis between two 
and three inches in l>readth, from tlu^ 
inner margin of th(‘ ramus of the puhes 
and isehiiiin. The fibres pass vertically 
downwards, and terminate in a rounded 
tendon which passes beliind the internal 
condyle of the f(*mur, and curving arouml 
the inner tuberosity of the tilda, becomes 
flattened, and is inserted into the upper 
part of the inner surface of the shaft of the 
tibia, beneath the tuberosity. The ten- 
don of this muscle is situated immediately 
above that of the Semi-tendinosiis, and 
beneath the aponeurosis of the Sar- 
torius, with whieh^ it is in part blended. 
As it passes across the the internal lateral 
ligament of the knee-joint, it is separated 
from it by a synovial bursa, common to it 
and the Semi-tendinosus muscle. 

Relations. By its superjicial surface^ 
with the fascia lata and the Sartorius 
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below; the internal saphena vein crosses it obliquely near its lower part, lying su- 
perficial to the fascia lata. By its deep surface, with the three Adductors, and 
the internal lateral ligament of the knee-joint. 

Tlic Pectineus is a flat quadrangular muscle, situated at the anterior part of the 
upper and inner aspect of the thigh. It arises from the linea ilio-pectineti, from 
the surface of bone in front of it, between the pectineal eminence and spine 
of the pubes, and from a tendinous prolongation of Gimberiiat’s ligament, 
which is attached to the crest of the pubes, and is continuous with the fascia 
covering the outer surface of the muscle; the fibres pass downwards, backwards, 
and outwards, to be inserted into a rough line leading from the trochanter minor 
to the linea aspera. 

Relations, By its anterior surfaccj with the pubic portion of the fascia lata, 
which separates it from the femoral vessels and internal saphena vein. By its 
posterior surface^ with the hip-joint, the Adductor brevis and Obturator cxternus 
muscles, the obturator vessels and nerve being interposed. By its outer border^ 
with the Psoas, a cellular interval separating them, upon whicli lies the femoral 
artery. By its inner border^ with the margin of the Adductor longus. 

The Adductor Longns^ the most superficial of the three Adductors, is a flat 
triangular muscle, lying on the same plane as the Pectineus, with which it is often 
blended above. It arises, l)y a flat narrow tendon, from the front of the pubes, at 
the angle of junction of the crest with the symphysis; it soon expands into a broad 
fleshy belly, which, passing downwards, backwards, and outwards, is inserted, by 
an aponeurosis, into the middle third of the linea aspera, between the Vastus 
internus and the Adductor magnus. 

Relations, By its anterior surface^ with the fascia lata, and near its insertion, 
with the femoral artery and vein. By its posterior surface^ with the Adductor 
brevis and magnus, the anterior branches of the ol)turator vessels and nerve, and 
with the profunda artery and vein near its insertion. By its outer border^ with 
the Pectineus. By its inner border^ with the Gractilis. 

The Pectineus and Adductor longus should now be divided near their origin, and turned 
downwards, when the Adductor brevis and Obturator externus will be exposed. 

The Adductor Brevis is situated iimnediatcly beneath the two preceding muscles. 
It is somewhat triangular in form, and arises by a narrow origin from the outer 
surface of the descending ramus of the pubes, between the Gracilis and Obturator 
externus. Its fibres passing backwards, outwards, ami downwards, are inserted by 
an aponeurosis into the upper jiart of the linea aspera, immediately behind the Pec- 
tineus and upper part of the Adductor longus. 

Relations, By its anterior surface, with the Pectineus, Adductor longus, and 
anterior branches of the obturator vessels and nerve. By its posterior surface, 
with the Addue.tor magnus, and posterior l>ranches of the obturator vessels and 
nerves. By its outer border, with the (Jbturator externus, and conjoined tendon of 
the Psoas and lliacus. By its inner border, with the Gracilis and Adductor mag- 
nus. This muscle is pierced, near its insertion, by the middle perforating branch 
of the profunda artery. 

The Adductor brevis should now be cut away near its origin and turned outwards, when 
the entire extent of the Adductor magnus will bo cx[)oscd. 

The Adductor Magnus is a large triangular muscle, forming a septum between 
the muscles- on the inner, and tlmse on the posterior aspect of the thigh. It arises 
by short tendinous fibres from asinall part of the descending ramus of the pubes, 
from the ascending ramus of the ischium, and from the outer margin and under 
surface of the tuberosity' of the ischium. Those fibres which arise from the ramus 
of the pubes are very short, horizontal in direction, and are inserted into the rough 
line leading from the great trochanter to the linea aspera, internal to the Gluteus 
maximus; those from the ramus of the ischium are directed downwards and out- 
wards with different degrees of obliquity, to be inserted by means of a broad apo- 
neurosis, into the whole length of the interval between the two lips of the linea 
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aspera and upper part of the internal bifurcation below. The internal portion of 
the muscle, consisting principally of those fibres which arise from the tuberosity 
of the ischium, forms a thick fleshy mass consisting of coarse bundles which 
descend almost vertically, and terminate about the lower third of the thigh in a 
rounded tendon, which is inserted into the tuberosity above the inner condyle of 
the femur, being connected by a fibrous expansion to the line leading upwards from 
the condyle to the linea aspera. Between these two portions of the muscle, an 
angular interval is left, almost entirely tendinous in structure, for the passage of 
the femoral vessels into the popliteal space. The external portion of the muscle 
is pierced by four apertures, the three superior for the three perforating arteries; 
the fourth, for the passage of the profunda. This muscle gives off an aponeu- 
rosis, which passes in front of the femoral vessels, and joins with the Vastus 
internus. 

Relations, By its anterior surface^ with the Pectincus, Adductor brevis. Ad- 
ductor longus and the femoral vessels. By its posterior surface, with the great 
sciatic nerve, the Gluteus inaximus, Biceps, Semi-tendinosus, and Somi-membra- 
nosiis. By its superior or shortest border, it lies parallel with the Quadratus 
femoris. By its internal or longest border, with the Gracilis, Sartorius, and fascia 
lata. By its external or attached border, it is inserted into the femur behind the 
Adductor brevis and Adductor longus, which separate it, in front, from the Vastus 
internus; and in front of the Gluteus inaximus and short head of tlie Biceps, which 
separate it from the Vastus externus. 

Nerves, All tlie muscles of this group are supplied by the obturator nerve. 
The Pectineus receives additional branches from the accessory obturator and ante- 
rior crural; and the Adductor inagnus an additional one from the great sciatic. 

Actions, The Pectineus and three Adductors adduct the thigh powerfully; they 
are especially used in horse-exercise, the flanks of the horse being firmly grasped 
between the knees by the action of these muscles. From their oblique insertion 
into the linea aspera, they rotate the thigh outwards, assisting tlie external Rotators, 
and when the limb has been abducted, they draw it inwards, carrying the thigh 
across that of the opposite side. The Pectineus and Adductor brevis and longus 
assist the Psoas and Iliacus in flexing the thigh ujion the pelvis. In progression, 
alsp, all these muscles assist in drawing forwards the hinder limb. The Gracilis 
assists the Sartorius in flexing the leg and drawing it inwards; it is also an Ad- 
ductor of the thigli. If the lower extremities are fixed, these muscles may take 
their fixed point from below and act upon the pelvis, serving to maintain the body 
in the erect posture; or, if their action is continued, to flex the pelvis forwards 
upon the femur. 


Gluteal Region. 


Gluteus Maximus. 
Gluteus Medius. 
Gluteus Minimus. 
Pyriform is. 


Gemellus Superior. 
Obturator Internus. 
Gemellus Inferior. 
Obturator Externus. 
Quadratus Femoris. 


Dissection (fig. 17 1) The subject should be turned on its face, a block placed beneath the 
pelvis to make the buttocks tense, and the limbs allowed to hang over the end of the table, 
the foot inverted, and the limb abducted. An incision should bo made through the integu- 
ment along the back part of the crest of the ilium and margin of the sac^nim'to the tip of 
the coccyx, from which point a second incision should be carried obliquely downwards imd 
outwards to the outer side of the thigh, four inches below the great troclianter. The por- 
tion of integument included between these incisions, together with the superficial fascia, 
should be removed in the direction shown in the figure, when the Gluteus maximus and 
the dense fascia covering the Gluteus medius will bo exposed. 


The Gluteus MaximuSy the most superficial muscle in the gluteal region, is a 
very broad and thick fleshy mass, of a quadrilateral shape, which foms the pro- 
minence of the nates. Its large size is one of the most characteristic points in 
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the muscular system in man, connected as it is with the power he has of main- 
taining the trunk in the erect posture. In structure it is remarkably coarse, being 
made up of muscular fasciculi lying parallel with one another, and collected 
together into large bundles, separated by deep cellular intervals. It arises from 
the superior curved line of the ilium, and the^portion of bone, including the crest, 
immediately behind it; from the i>osterior surface of the last piece of the sacrum, 

the sides of the coccyx, and posterior surface 
171.— Dissection of Lower Exti-emity. the great sacro-sciatic and posterior sacro- 

Posterior View. iliac ligaments. Hie fibres are directed ob- 

licpiely downwards and outwards; those forming 
I the upper and larger portion of the muscle 

(after converging somewhat) terminate in a 
ijjf ^ tliick tendinous lamina, which passes across 

, \ the great troclianter^and is inserted into, the 

/m \ ^ * DU^eciicn of f^^^cia lata covering the outer side of tlu? thigli, 

H/ / )\ cLUTEAL REGION tlic lowcM’ jiortioii of tlio musclo being inserted 

|f| I into the rough line leading from the great 

I troelianter to the liiiea aspera, between the 

I- / Vastus ext(‘rniis and Adductor inugnus. 

I TlircHi synovial Imrsie are usually found se- 

I I ^ paratiiig tlie under surface of this muscle from 

I I I the eminences which it covers. One of these, 

I <3 j 3 / ^ * BACK <jf THICK sizo, and generally multi locular, sepa- 

\ rates it from the great trochanter. A second, 

Y ‘^^7 often wanting, is situated on the tuberosity of 

V' ' 1 j J . the iseliiuni. A third, between the tendon of 

r 1^ \ this muscle and the \ astus externus. 

I lielations, lly its snpcrjicial surface^ wdth 

a thin fascia, wliicli separates it from cellular 
I ; I I meinlirane, hit, and the integument. By its 

I '' y ^ BACKflf LEG deep surface^ yf\i\\ the ilium, sacrum, coccyx, 
\ I / great sacro-scialic ligament, the Gluteus 

\ I / in(*diiis, Pyriforinis, Genielli, Obturator inter- 

1 / / nns, Quadratus femoris, tlie great sacro-sciatic 

foramen, the tuberosity of tlie iscdiiinn, great 
’ trochanter, tlie Bicefis, Senii-tendinosus, Semi- 

g ineinhranosiis, and Adductor magnus muscles, the 

/ \ 5 SOLE FOOT jrluteal vessels and nerve issuing from the pelvis 

I ^ \ above the l*yriformis muscle, the ischiatic and 

I J internal pmiic vessels and nerves below it. Its 

I upper border is thin, and connected with the 

V Gluteus mi'dius by tin? fascia lata. Its lower 

• border^ free and prominent, forms the fold of the 

nates, and is directed towards the ])erincuni. 

Dissection, The Gluteus maximus should now he divided near its origin by a vertical 
incision carried from its upiier t(» its lower border: a cellular interval will bo exposed, 
separating it from the Gluteus niedius and External rotator muscles beneath. Tlie upper 
portion of the muscle should be altogether detached, and the lower portion turned out- 
wards; the loose areolar tissue tilling up the interspace between the trochanter major and 
tuberosity of the ischium being removed, the parts already enumerated os exposed by the 
removal of this muscle will be seen. 

The Gluteus Medius is a broad, thick, radiated muscle, situated on tlie oiit/cr 
surface of the pelvis. Its posterior third i.s covered by the Gluteus maximus; its 
anterior two-third.s, is covered by a layer of fascia, which is thick and dense, 
and separates it from the integument. It arises from the outer surface of the 
ilium, between the superior and middle curved lines, and from the outer lip of 
that portion of the crest which is between them; it also arises from the dense 
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fascia covering its outer sur- 
face. The fibres gradually 
converge to a strong flattened 
tendon, which is inserted into 
the oblique line which tra- 
verses the outer surface of 
the great trochanter. A 
synovial bursa separates the 
tendon of this muscle from 
the surface of the trochanter 
in fi'ont of its insertion. 

Relations, By its snperji-^ 
dal surface^ with the Gluteus 
maximus, Tensor vaginae fe- 
moris, and deep fascia. By 
its deep surface^ 'with the 
Gluteus minimus and the glu- 
teal vessels and nerve. Its 
anterior border is bhmded 
with the Gluteus minimus 
and Tensor vaginae femoris. 
Its posterior border lies 
parallel with the Pyriformis. 

This musclo should now bo 
divided near its insertion and 
turned upwards, when the Glu- 
teus minimus will be exposed. 

The Gluteus Minimus^ the 
sm<allest of the three glutei, 
is [ilaced immediately beneath 
the ])rece(ling. It is a fan- 
shaped muscle, arising from 
the external surface of the 
ilium, between the middle and 
inferior curved line's, and 
behind, from the margin of 
the great saero-sciatic uoteh; 
the fibres converge to the 
dee]) surface of a radiated 
aj)oneurosis, wdiich, terniinnt- 
ing in a tendon, is inserted 
into an impression on the an- 
terior border of the great tro- 
chanter. A synovial bursa is 
interposed between the ante- 
rior part of the tendon and 
the great trochanter. 

Relations, By its superfi- 
cial surface, with the Gluhnis 
medius, and the glutejil vessels 
and nerves. By its deep sur- 
face, with the ilium, tlio re- 
flected tendon of the Rectus 
femoris, and capsular liga- 
ment of the hip-joint. Its 
anterior margin is blended 
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with the Gluteus medius. Its posterior margin is often joined with the tendon 
of the Pyriformis. 

The Pyriformis is a flat muscle, pyramidal in shape, lying almost parallel with 
the lower margin of the Gluteus minimus. It is situated partly within the pelvis 
at its posterior part, and partly at the back part of the hip-joint. It arises from 
the anterior surface of the sacrum by three fleshy digitations, attached to the por- 
tions of bone interposed between the second, third, and fourth anterior sacral 
foramina, and also from the grooves leading from them: a few fibres also arise 
from the margin of the great sacro-sciatic foramen, and from the anterior surface 
of the great sacro-sciatic ligament. The muscle passes out of the pelvis through 
the great sacro-sciatic foramen, the upper part of which it fills, and is inserted, by 
a rounded tendon, into the back part of the uj)per border of the great trochanter, 
being generally blended with the tendon of the Obturator internus. 

Relations, By its anterior surface^ xoithin the pelvis^ with the Rectum (espe- 
cially on the left side), the sacral plexus of nerves, and the internal iliac vessels; 
external to the pelvis^ with the os innominatum and capsular ligament of the hip- 
joint. By \i^ posterior surface^ within the pelvis^ with the sacrum; and external 
to it^ with the Gluteus inaximus. By its upper border^ with the Gluteus medius, 
from which it is separated by the gluteal vessels and nerves. By its lower border^ 
with the Gemellus superior; the ischiatic vessels and nerves, and the internal 
pudic vessels and nerves, passing from the pelvis in the interval between them. 

Dissection. The next muscle, as well as the origin of the Pyriformis, can only be seen 
when the pelvis is divided, and the viscera contained in this cavity removed. 

The Obturator Internus^ like the preceding muscle, is situated partly within 
the cavity of the pelvis, partly at the back of the hip-joint. It arises from tlie 
inner surfa(?e of the ant(‘rior jind external wall of the pelvis, being attached to 
the margin of bone around the inner side of the obturator foramen; viz., from the 
descending ramus of the })ubes, and the ascending ramus of the ischium; and, 
laterally, from the inner surface of the body of the ischium, between the margin 
of the obturator foramen in front, the great .sciatic; notch behind, and the brim of 
the true pelvis above. It also arises from the inner surface of the obturator mem- 
brane, and from the tendinous arch which protc‘c.ts the obturator vessels and nerve 
in passing beneath the sub-pubic arch. The fibres converge downwards and out- 
wards, and terminate in four or five tendinou.s bands, which are found on its deep 
surface; these bands are reflected at a right angle over the inner surface of the 
tuberosity of the ischium, which is covered with cartilage, grooved for their recep- 
tion, and lined with a synovial bursa. The mu.scle leaves the pelvis by the le.sser 
.sacro-sciatic notch; and the tendinous bands unite into a single flattened tendon, 
which passes horizontally outwards, and, after receiving the attachment of the 
Gemelli, is inserted into the upper l)ordcr of the great trochanter in front of the 
Pyriformis. A synovial bursa, narrow and elongated in form, is usually found 
between the tendon of this mu.scle and the capsular ligament of the hip. It occa- 
sionally communicates with that between the tendon and the tuberosity of the 
ischium, the two forming a single sac. 

In order to display the i)eciiliar appearances presented by the tendon of this muscle, it 
should be divided near its insertion and refiectea outwards. 

Relations. Within the pelvis^ this muscle is in relation, by its anterior surface^ 
with the obturator membrane and inner surface of the anterior wall of the pelvis; 
by its posterior surface^ with the obturator fascia, which separates it from the 
Levator ani; and it is crossed by the internal pudic vessels and nerve. This 
surface forms the outer boundary of the ischio-rectal fo.ssa. External to the 
pelvis^ it is covered by the great sciatic nerve and Gluteus maximus, and rests 
on the back part of the hip-joint. 

The Gemelli are two small muscular fasciculi, accessories to the tendon of the 
Obturator internus, which is received into a groove between them. They have 
received the names superior and inferidr from the position they occupy. 
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Tho Gemellus Superior^ tho smaller of the two, is a fleshy fasciculus, which 
arises from the external surface of the spine of the ischium, and passing horizon- 
tally outwards, becomes blended with the upper part of the tendon of the Obturator 
internus, and is inserted with it into the superior border of the great trochanter. 
This muscle is sometimes wanting. 

Relations, By its superficial surface^ with the Gluteus maximus and the 
ischiatic vessels and nerves. By its deep surface^ with the capsule of the hip- 
juint. By its upper border^ with the lower margin of the Pyriformis. By its 
lower border^ with the tendon of the Obturator internus. 

The Gemellus Inferior arises from the upper part of tho outer border of the 
tuberosity of the ischium, and, passing horizontally outwards, is blended with the 
lower part of the tendon of the Obturator internus, and inserted with it into the 
upper border of the great trochanter. 

Relations, By its superficial surface^ with the Gluteus maximus, and the 
ischiatic vessels and nerves. By its deep surface^ it covers the capsular ligament 
of the hip-joint. By its upper border^ with the tendon of the Obturator internus. 
By its lower border^ with the tendon of the Obturator externus and Quadratus 
femoris, 

The Quadratus Femoris is a short Hat muscle, quadrilateral in shape (hence its 
name), situated immediately below the (iemellus inferior, and above the upper 
margin of the Adductor magnus. It arises from the external border of tho 
tuberosity of the ischium, and proceeding horizontally outwards, is inserted into 
the upper part of the linea quadrati, on the posterior surface of the trochanter 
major. A synovial bursa is often found between the under surface of this muscle 
and the lesser trochanter, which it covers. 

Relations, By its jwsterior surface^ with the Gluteus maximus and the ischiatic 
vessels and nerves. By its anterior surface^ with the tendon of the Obturator 
externus and Trochanter minor. By its upper border^ with the Gemellus inferior. 
Its lower border is separated from the Adductor magnus by tlie internal circumflex 
vessels. 

Dissection, In order to expose the next muscle (the Obturator externus), it is necessary 
to remove tho Psoas, Iliacus, Pectineus, and Adductor brevis and longus muscles, from the 
front and inner side of the thigh; ami the Gluteus inaxinuis and Quadratus femoris, from 
the back part. Its dissection should consequently bo postponed until the muscles of the 
anterior and internal femoral regions have been examined. 

The Obturator Externus is a flat triangular muscle, which covers the outer 
surface of the anterior wall of the pelvis. It arises from the margin of bone 
immediately around the inner side of the obturator foramen, viz., from the body 
and ramus of the pubes, and the ramus of the ischium; it also arises from the 
inner two-thirds of the outer surface of the obturator membrane, and from the 
tendinous arch which completes the sub-pubic canal for the passage of the obturator 
vessel and nerve. The fibres converging pass outwards, and terminate in a ten- 
don which runs across the back part of the hip-joint, and is inserted into the 
digital fossa of the femur. 

Relations, By its anterior surface^ with the Psoas, Iliacus, Pectineus, Adductor 
longus. Adductor brevis, and Gracilis; and more externally, with the neck of the 
femur and capsule of the hip-joint. By its posterior surface^ with the obturator 
membrane and Quadratus femoris. 

Nerves, The Gluteus maximus is supplied by the inferior gluteal nerve and a 
branch from the sacral plexus. The Gluteus medius and minimus, by the superior 
gluteal. Tho Pyriformis, Gemelli, Obturator internus, and Quadratus femoris, by 
branches from tho sacral plexus. And the Obturator externus, by the obturator 
nerve. 

Actions, The Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors of the thigh. Tho Gluteus maximus and the posterior fibres of 
the Gluteus medius, rotate the thigh outwards; the anterior fibres of the Gluteus 
medius and the Gluteus minimus rotate it inwards. Tho Gluteus maximus serves 
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to extend the femur, and 'the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixed point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is especially obvious in standing on one 
leg. In order to gain the erect posture after the effort of stooping, these muscles 
draw the jHjlvis backAvards, assisted by the Biceps, Semi-tendinosus, arid Semi- 
membranosus muscles. The remaining muscles are powerful rotators of the thigh 
outwards. In tlie sitting posture, Avhen the thigh is flexed upon the pelvis, their 
action as rotators ceases, and they become abductors, with the exception of the 
Obturator externus, which still rotates the femur outwards. When the femur is 
fixed, the Pyriformis and Obturator muscles servo to draw the pelvis forwards if 
it has been inclined backAvards, and assist in steadying it upon the head of the 
femur. 


Posterior Femoral Region. 

Biceps. Semi-tendinosus. Semi-membranosus. 

Dissection (fig. 171 J. Make a vertical incision along the middle of the thigh, from the lower 
fold of the nates to aoout three inches below the back of the knee-joint, and there connect it 
with a transverse incision, carried from the inner to the outer side of the leg. A third inci- 
sion should then be made transA^crsely at the junction of the middle with the lower third of 
the thigh. The integument having been removed from the back of the knee in the direc- 
tion indicated in the figure, and the boundaries and contents of the popliteal space exa- 
mined, the removal of the integument from the remaining part of the thigh should be 
continued, when the fascia and muscles of this region will be exposed. 

The Biceps is a large muscle, of considerable length, situated on the posterior 
and outer aspect of the thigh. It arises by tAvo distinct portions or heads. One, 
the long head, from an impression at the upper and back pai’t of the tuberosity of 
the ischium, by a tendon common to it and tlie Semi-tendinosus. The femoral or 
short head, from the outer lij) of the linea aspera, l)etAveon the Adductor magnus 
and Vastus externus, extending from two indies beloAv the Gluteus maximus, to 
within two inches of the outer condyle; it also arises from the external inter- 
muscular .septum. The fibres of the long liead form a fusiform belly, Avhich, 
passing obliquely doAvnAvards and a little outAvards, terminates in an aponeurosis 
AV’hidi covers the posterior surface of tlie muscle, and receives the fibres of the 
short head; this aponeurosis licc^omes gradually contracted into a tendon, which is 
in.serted into the outer side of the head of the fibula. At its insertion, tlie tendon 
divides into tAVO portions, which embrace the external lateral ligament of the knee- 
joint, a strong prolongation being sent forAvards to the outer tuberosity of the tibia, 
which gives off an expansion to the fascia of the leg. The tendon of this muscle 
forms the outer ham-string. 

Relations. By its superficial surface^yfiih the Gluteus maximus and fascia lata. 
By its deep surface^ Avith the Semi-membranosus, Adductor magnus, and Vastus 
externus, the great sciatic nerve, popliteal artery and vein, and near its insertion, 
with the external head of the Gastrocnemius, Plantaris, and superior external 
articular artery. 

The Semitendinosus^ remarkable for the great lengtli of its tendon, is situated 
at the posterior and inner aspect of the thigh. It arises from the tuberosity of 
the ischium by a tendon common to it and the long head of the Biceps; it also 
arises from an aponeurosis Avhich connects the adjacent surfaces of the two muscles 
to the extent of about three inches after their origin. It forms a fusiform muscle 
which, passing downwards and inwards, terminates a little below the middle of 
the thigh in a long round tendon, which lies along the inner side of the popliteal 
space, curving around the inner tuberosity of the tibia, to be inserted into the 
upper part of the inner surface of the shaft of this bone, nearly as far forwards 
as its anterior border. This tendon lies beneath the expansion of the Sartorius, 
and below that of the Gracilis, to which it is united. A tendinous intersection is 
usually observed about the middle of this muscle. 

Relations. By its superficial surface^ with the Gluteus maximus and fascia lata. 
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By its deep surface^ with the- Semi-membranosus, Adductor magnus, inner head of 
the Gastrocnemius, and internal lateral ligament of the knee-joint. 

The SemUmemhranosuSy so called from the tendinous expansion on its anterior 
and posterior surfaces, is situated at the back part and inner side of the thigh. 
It arises by a thick tendon from the upper and outer part of the tuberosity of the 
ischium above and to the outer side of the Biceps and Semi-tendinosus, and 
is inserted into the posterior part of the inner tuberosity of the tibia, beneath 
the internal lateral ligament. The tendon of this muscle at its insertion divides 
into three portions; the middle portion is the fasciculus of insertion into the back 
part of the inner tuberosity, it sends down an expansion to cover the Popliteus 
muscle. The internal portion is horizontal, passing forwards beneath the internal 
lateral ligament, to be inserted into a groove along the inner side of the internal 
tuberosity. The posterior division passes upwards .and backwards, to be inserted 
into the back part of the outer condyle of the femur, forming the chief part of the 
posterior ligament of the knee-joint. 

The tendon of origin of this muscle expands into an aponeurosis, which covers 
the upper part of its anterior surface; from this muscular fibres arise, .and con- 
verge to another aponeurotic expansion, which covers the lower part of its posterior 
surface, and this contracts into the tendon of insertion. The tendons of the two 
preceding muscles, with those of the Gracilis and Sartor ins, form the inner ham- 
string. 

Relations. By its superficial surfaccy with the Gluteus maximus, Semi-tendi- 
nosus. Biceps, and fascia lata. By its deep surfaccy with the Quadratus femoris. 
Adductor magnus, and inner head of the Gastrocnemius. It covers the popliteal 
artery and vein, and is separated from the knee-joint by a synovial membnanc. 
By its inner hordery with the Gnwnlis. By its outer hordery with the great 
sciatic nerve. 

Nerves. The muscles of this region are supplied by the great sciatic nerve. 

Actions. The three ham-string muscles flex the leg upon the thigh. When the 
knee is semi-flexed, the Biceps, from its oblitpie direction downwards and out- 
wards, rotates the leg slightly outwards; and the Semi-niembranosus, in consequence 
of its oblique direction, rotates the leg inwards, assisting the Popliteus. T.aking 
their fixed point from below, these muscles serve to su2)port the j^elvis upon the 
head of the femur, and to draw the trunk directly backwards, as is seen in feats 
of strength, when the body is tlirown bjickAvards in the form of an arch. 

Surgical Anatomy. The tendons of these miiscles occasionally require subcutaneous 
division in some forms of spurious anchylosis of the knee-joint, deiiendent upon permanent 
contraction and rigidity of the flexor muscles, or from stiffening of the ligamentous and 
other tissues siirroimding the joint, the result of dise^use. This is easily effected by putting 
the tendon upon the stretch, and inserting a narrow sharp-i)oiiited knife between it and 
the skin; the cutting edge being then turned towards the tendon, it should be divided, 
taking care that the wound in the skin is not at the same time enlarged. This operation 
has been attended with considerable success in some cases of stiffened knee from rheuma- 
tism, gpadusd extension being kept up for some time after the ojieration. 

Muscles and Fasci.e of the Lec;. 

Dissection (fig. 168). The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position ; an incision should then be mado through the integument in 
the middle lino of the leg to the ankle, and continued along the doi*sum of the foot to the 
toes. A second incision should bo made transvei^ely across the ankle, and a third in the 
same direction across the bases of the toes: the thaps of integument included between 
these incisions should bo removed, and the fascia of the leg examined. 

The Fascia of the Leg forms a complete investment to the whole of this 
region of the limb, excepting to the inner surface of the tibia, to which it is un- 
attached. It is continuous above with the fascia lata, receiving an expansion 
from the tendon of the Biceps on the outer side, and from the tendons of the 
Sartorius, Gracilis, and Semi-tendinosus on the inner side; in front it blends 
with the periosteum covering the tibia and fibula; below, it is continuous with 
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the annular ligaments of the ankle. It is 
thick and dense in the upper and anterior 
part of the leg, and gives attachment, by its 
inner surface, to the Tibialis anticus and Ex- 
tensor longus digitorum muscles; but thinner 
behind, where it covers the Gastrocnemius mid 
Soleus muscles. Its inner surface gives off, on 
the outer side of the leg, two strong inter- 
muscular septa, which enclose the Peronwi 
muscles, and separate them from those on the 
anterior and posterior tibinl regions, and several 
smaller and more slender processes enclose 
the individual muscles in each region; at 
the same time, a broad transverse intermus- 
cular septum intervenes between the superlicial 
and deep muscles in the posterior tibio-tibular 
region. 

The fascia should now be removed by divi<ling it 
in the same direction as the integument, excepting 
opposite the ankle, where it should be left entire. 
The removal of the fascia should be commenced 
from below, opposite the tendons, and detached in 
the line of direction of the muscular tibres. 

Muscles of the Leo. 

These may be subdivided into three groups: 
those on the anterior, those on the posterior, 
and those on the outer side. 

Anterior Tibio-Fibular Region. 

Tibialis Anticus. 

Extensor Proprius Pollicis. 

Exten.sor Longus Digitorum. 

PeroneuH Tertius. 

The Tibialis Anticus is situated on tlie outer 
side of the tibia, being thick and fleshy at its 
upper part, tendinous below. It arises from 
the outer tuberosity and upper two-thirds of 
the external surface of the shaft of tlie tibia; 
from the adjoining part of the ijiterosscous 
membrane; from the deep fascia of the leg; 
and from the interniuscuhir septum between it 
and the Extensor communis digitorum; the 
fibres pass vertically downwards, and terminate 
in a tendon, which is apparent on the anterior 
surface ot the muscle at the lower third of the 
leg. After passing througli the innermost 
compartment of the anterior annular ligament, 
it is inserted into th<* inner side of tlie internal 
cuneiform bone, and base of the metatarsal 
bone of the great toe. 

Relations. By its anterior surfate^ with tlie 
deep fascia^ and with the annular ligament. 
By its posterior surface^ with the interosseous 
membrane, tibia, and ankle-joint. By its inner 
surface, with the tibia. By its outer surface, 
-with the Extensor longus digitorum, and 
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Extensor proprius pollicis, the anterior tibial vessels and nerve lying between it 
and the last mentioned muscles. 

The Extensor Proprius Pollicis is a thin, elongated, and flattened muscle, 
situated between the Tibialis anticus and Extensor longus digitorurn. It arises 
from the anterior sul'face of the flbula for about the two middle fourths of its 
extent, its origin being internal to the Extensor longus digitorurn; it also arises 
from the interosseous membrane to a similar extent. The fibres pass down- 
wards, and terminate in a tendon, which occupies the anterior border of the 
muscle, passes through a distinct compartment in the annular ligament, and is 
inserted into the base of the last phalanx of the great toe. Opposite the uietatarRo- 
phalangeal articulation, the tendon gives off a thin prolongation on each side, 
which covers its surface. 

Relations. By its anterior border^ with the deep fascia of the leg, and the 
anterior annular ligament. By its posterior border^ with the interosseous mem- 
brane, fibula, tibia, ankle-joint, and Extensor brevis digitorurn. By its outer 
side^ with the P^xtensor longus digitorurn above, the dorssilis pedis artery and 
anterior tibial nerve below. By its inner side, with the Tibialis anticus, and the 
anterior tibial vessels above. 

The Extensor Longus Digitorurn is an elongat(*d, flattened, semi-penniform 
muscle, situated the most external of all the iniiseles on the fore-part of the leg. 
It arises from the outer tuberosity of the ti])ia; from the uj>per three-fourths of 
the anterior surface of the shaft of the fibula; from the interosseous membrane, 
deep fascia; and from the intermuscular septa between it and the Tibialis anticus 
on the inner, and the Peronei on the outer side. The fibres pass downwards, and 
terminate in four tendons, which passthrough a distinct canal in the annular liga- 
ment, together with the Peroueus tertius, run across the dorsum of the foot, and 
are inserted into the second and third idialanges of the four lesser toes. The 
mode in which these tendons are inserted is the f'ollowing. Phich tendon opposite 
the metatarso-phalangeal articulation is joined on its outer side by a tendon of 
the PIxtensor brevis digitorurn (except the I’ourth), and receives a fibrous expansion 
from the Interossci and Lumbricales; it then sjircads into a broad aponeurosis, 
which covers the dorsal surface of the first phalanx: this aponeurosis, at the 
articulation of the first with the second phalanx, divides into three slips, a middle 
one, which is inserted into the base of the second phalanx, and two lateral slips, 
which, after uniting on the dorsal surface of the second phalanx, are continued 
onwiurds to be inserted into the Imse of the third. 

Relations. By its anterior surface, with the deep fascia of the leg, and the 
annular ligament. By its posterior surface, with the fibula, interosseous mem- 
brane, ankle-joint, and Extensor brevis digitorurn. By its inner side, with the 
Tibialis anticus, Plxtensiir jiropriiis pollicis, and anterior tibial vessels and nerve. 
By its outer side, with the Peroueus longus and brevis. 

The Peroneus Tertius is but a part of the P^xtensor longus digitorurn, being 
almost always intimately united with it. It arises from the lower fourth of the 
anterior surface of the fibula; its outer part, from the lower part of the inter- 
osseous membrane; and from an intermuscular septum between it and the Pero- 
neus brevis. Its tendon, after passing through the same canal in the annular 
ligament as the Extensor longus digitorurn, is inserted into the base of the meta- 
tarsal bone of the little toe on its dorsal surface. 

This muscle is often wanting. 

Nerves. These muscles are supplied by the anterior tibial nerve. 

Actions. The Tibialis anticus and Peroneus tertius are the direct flexors of the 
tarsus upon the leg; the former muscle, from the obliquity in the direction of 
its tendon, raises the inner border of the foot; and the latter, acting with the 
Peroneus brevis and longus, will draw the outer border of the foot upwards and 
the sole outwards. The Extensor longus digitorurn and P^xtensor proprius pollicis 
extend the phalanges of the toes, and continuing their action, flex the tarsus upon 
the leg. Taking their origin from below, in the erect posture, all these muscles 
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serve to fix the bones of the leg in a perpendicular direction, and give increased 
strength to the ankle-joint. 


P08TER10U Tibio-Fibulak Region. 

Dmection (fig. 171). Make a vertical incision along the middle line of the back of the 
leg, from the lower part of the popliteal space to the heel, connecting it below by a trans- 
verse incision extending between the two malleoli; the flaps of integument being removed, 
the fascia and muscles should be examined. 


174. — Muscles of the Back of the Leg. 
Supoi-ficial Layer. 



The muscles in this region of the leg are 
subdivided into two layers, superficial and 
deep. The superficial layer constitutes a 
powerful muscular mass, forming what is 
called the calf of the leg. Their large size 
is one of the most characteristic features of 
tin? muscular apparatus in man, anil bears a 
direct connection with his ordinary attitude 
and mode of progression. 

SiTPEKFiciAL Layer. 

Gastrocnemius. Soleus. 

Plantaris. 

The Gastrocnemius is the most superficial 
muscle at the back part of the leg, and 
forms the greater part of the calf. It 
arises by two heads, which are connected 
to the condyles of the femur by two 
strong fiat tendons. The inner head, the 
larger, and a little the most posterior, is 
attached to a depression at the upper and 
back part of the inner condyle. The outer 
head, to the upper and back part of the 
external condyle, immediately above the 
origin of tlie Popliteus. Both heads, also, 
arise by a few tendinous and fleshy fibres 
from the ridges which ore continued up- 
wards from the Condyles to the linea aspera. 
Each tendon spreads into an aponeurosis, 
wliich covers the posterior surface of that 
portion of the muscle to which it Itelongs; 
that covering the inner head being longer 
and thicker than the outer. From the an- 
terior surface of these tendinous expansions 
muscular fibres are given off; those in the 
median line, which correspond to the acces- 
sory portion of the muscle derived from, the 
bifurcations of the linea aspera, unite at an 
angle upon a median tendinous raphe below. 
The remaining fibres converge to the poste- 
rior surfa(?e of an aponeurosis which covers 
the front of the muscle, and this, gradually 
contracting, unites with the tendon of the 
Soleus, and forms with it the tendo Achillis. 

Relations, By its superficial surface^ 
with the fascia of the leg, which sepa- 
rates it from the ext^nal saphenous vein 
and nerve. By its deep ster/aee^ with the 
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posterior ligament of the knee-joint, the Popliteus, Soleus, Plantaris, popliteal 
vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the back part of the inner condyle, from which it is separated by a synovial 
bursa, which in some cases communicates with the cavity of the knee-joint. The 
tendon of the outer head contains a sesamoid hbro-cartilago (rarely osseous), where 
it plays over the corresponding outer condyle; and one is occasionally found in the 
tendon of the inner head. 

The Gastrocnemius should bo divided across just below its origin, and turned down- 
wards, in order to expose the next muscles. 

The Soleus is a broad flat muscle, situated immediately beneath the preceding, 
It has received its name from the fancied resemblance it bears to a sole-fish. It 
arises by tendinous fibres from the back part of the head, and from the upper half 
of the posterior surface of the shaft of the fibula, from the oblique line of the tibia, 
and fro|i the middle third of its internal border; some fibres also arise from a 
tendinous arch which passes between the tibial and fibular origins of the muscle, 
and beneath which the posterior tibial vessels and nerve pass into the leg. The 
fibres pass backwards to an aponeurosis which covers the posterior surface of the 
muscle, and this, gradually becoming thicker and narrower, joins with the tendon 
of the Gastrocnemius, and forms with it the tendo Achillis. 

Relations, By its superficial surface, with the Gastrocnemius and Plantsiris. 
By its deep surface, with the Flexor longus digitorum, Flexor longus pollicis, 
Tibialis posticus, and posterior tibial vessels and nerve; from which it is separated 
by the transverse intermuscular septum, interposed between the superficial and 
deep muscles at the back of the leg. 

The Tendo Achillis, the common tendon of the Gasti’ocnemius, Soleus, and 
Flantaris, is the thickest and strongest tendon in the body. It is about six inches 
in length, and formed by the junction of the aponeuroses of the two preceding 
muscles. It commences about the middle of the leg, but receives fleshy fibres 
much lower on its anterior surface. Gradually becoming contracted below, it is 
inserted into the lower part of the posterior tuberosity of the os calcis, a synovial 
bursa l>eing interposed between the tendon and the upper part of the tuberosity. 
Externally it is covered by the fascia and the integument, and it is separated 
beneath from the deep seated muscles and vessels, by a considerable interval filled 
up with areolar and adipose tissue. 

The Plantaris is an extremely diminutive muscle, placed between the Gastroc- 
nemius and Soleus, and remarkable for the long and delicate tendon which it 
presents. It arises from the lower part of the external bifurcation of the linea 
aspera, and from the posterior ligament of the knee-joint. It forms a small fusi- 
form belly, about two inches in length, Avhich terminates in a long and slender 
tendon, which crosses obliquely between the two muscles of the calf, and running 
along the inner border of the tendo Achillis, is inserted with it into the poste- 
rior part of the os calcis. This muscle is occasionally double, it is sometinu?s 
wanting. Occasionally its tendon is lost in the subcutaneous adipose tissue, or in 
the internal annular ligament. 

Nerves, These muscles arc supplied by the internal popliteal nerve. 

Actions, The muscles of the calf possess considerable power, and are constantly 
called into use in standing, walking, dancing, and leaping, hence the large size 
they usually present. In walking, these muscles draw powerfully upon the os 
calcis, raising the heel, and, with it, the entire body, froin the ground; the body 
being thus supported on the raised foot, the opposite limb can be carried forwards. 
In standing, the Soleus, taking its fixed point Jibm below, steadies the leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendency from the super-incumbent weight. The Gastrocnemius, acting from 
below, serves to flex the femur upon tlie tibia, assisted by the Fopliteus. The 
Plantaris is the rudiment of a largo muscle which exists in some of tlie lower 
animals, and serves as a tensor of the plantar fascia. 
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POSTERXOK TlBlO-FlBULAB REGION. 

Deep Layer, 

Popliteus. Flexor Longus Digitorum. 

Flexor Longus Pollicis. Tibialis Posticus. 


Diu^n. Detach the Soleus from its attachment to the fibula and tibia, and turn it 


175. — Muscles of the Back of the Leg. 
l^eep Ijayer. 


downwards, when the deep layer of muscles is 
exposed, covered by the deep fascia of the leg. 



The deep fascia of the leg is a broad, 
transverse inter-musculur septum, interposed 
between the superficial and deep muscles, 
in the posterior tibio-fibular region. On 
each side it is connected to the margins of 
the tibia and fibula. Above, where it covers 
the Poplitmis, it is thick and ddtse, and 
receives an expansion from the tendon of 
the Semi-inembranosus; it is thinner in the 
middle of the leg, but, below, where it 
covers the tendons passing behind the mal- 
leoli, it is thickened. It is continued on- 
wards in the interval between the ankle and 
the heel, where it covers the vessels and 
is blended Avith the internal annular liga- 
nieiil. 

This fascia should now be removed, com- 
mencing from below opposite the tendons, and 
detaching it from the muscles in the direction of 
their fibres. 

The Poplitem is a thin, flat, triangular 
nmsch?, Avhieh forms the floor of the popli- 
teal s[)ace, and is covered in by a tendinous 
expansion, derived from the Semi-menibra- 
iiosus muscle. It arises by a strong flat 
tendon, about an inch in length, from a deep 
d(‘pression on the outer side of the external 
condyle of the femur, and from the posterior 
ligament of the knee-joint; and is inserted 
into the inner tAVo-thirds of the triangular 
surface above the oblique line on the poste- 
rior part of the shaft of the tibia, and into 
the tendinous expansion covering the surface 
of the muscle. The tendon of this muscle 
is cov(‘red in by that of the Biceps and the 
external lateral ligament of the knee-joint ; 
it grooves the outer surface of the external 
semilunar cartilage, and is invested hy the 
synovial membrane of the knee-joint. 

Relations, By its superficial surface^ with 
the fascia above mentioned, which separates 
it from the Gastrocnemius, Plantaris, popli- 
teal vessels and internal popliteal nerve. 
By its deep surface^ with the tibio-fibular 
articulation and back of the tibia. 

The Flexor Longus Pollicis is situated 
on the iibular side of the leg, and is the 
most superficial, and largest of the three 
next muscles. It arises from the lower two- 
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thirds of the internal surface of the shaft of the fibula, with the exception of an 
inch below, from the lower part of the interosseous membrjiue, from an inter-nius- 
cular septum between it and the Peroneus longus and brevis, externally; and from 
the fascia covering the Tibialis posticus. The fibres pass obliquely downwards 
and backwards, and terminate around a tendon which occupies nearly the whole 
length of the posterior surface of the muscle. This tendon passes through a 
groove on the posterior surface of the tibia, external to that for the Tibialis pos- 
ticus and Flexor longus digitorum; it then passes tlirough a second groove on the 
posterior extremity of the astragalus, and along a third groove, beneath the tubercle 
of the os calcis, into the sole of the foot, wliero it runs forwards between the two 
heads of the Flexor brevis pollicis, and is inserted into the base of the last pha- 
lanx of the great too. The grooves in the astragalus and os calcis which contain 
the tendon of this muscle, are converted by tendinous fibres into distinct canals, 
lined by synovial membrane; and as the tendon crosses the sole of the foot, it is 
connected to the common Flexor by a tendinous slip. 

Relations, By its superficial surface^ with the Soleus and tendo Achillis, from 
which it is separated by the deej) fascia. By its deep surface^ with the fibula, 
Tibialis posticus, the peroneal vessels, the lower part of tlie interosseous mem- 
brane, and the ankle-joint. By its outer border^ with the Peroneus longus and 
brevis. By its inner border^ with the Tibialis posticus, and Flexor longus digi- 
torum. 

The Flexor Longus Digitorum is situated on the inner or tibial side of the leg. 
At its origin, it is thin and pointed, but gradually increases in size as it descends. 
It arises from the posterior surface of the shaft of the tibia, immediately be- 
low the oblique line, to within three iuclies of its extremity, internal to the 
tibial origin of the Tibialis posticus; some fibres also arise from the intermus- 
cular septum, between it and the Tibialis posticus. The fibres terminate in a 
tendon, which runs nearly the whole length of the posterior surface of the muscle. 
This tendon passes, behind the inner Malleolus, in a groove, common to it, and the 
*Tibialis posticus, from which it is separated by a fibrous septum ; each tendon is 
lined by a separate synovial membrane. ft then passes, obliquely, forwards and 
outwards, beneath the ar(!h of the os calcis, into the sole of the foot, wh(;re, 
crossing beneath <he tendon of th(5 Flexor longus pollicis, to which it is connected 
by a strong tendinous slip, it becomes expanded, is joined by the Musculus 
accessorius, and, finally divides into four tendons, which are inserted into the 
bases of the last phalanges of the four lesser toes, each tendon passing through 
a fissure in the tendon of the Flexor brevis digitorum, opposite the middle of the 
first phalanges. 

Relations, In the leg. By its superficial surface^ with the Soleus, and the 
posterior tibial vessels and nerve, from which it is separated by the deep fascia. 
By its deep surface, with the Tibia and Tibialis posticus. In the foot, it is 
covered by the Abductor pollicis, and Flexor brevis digitorum, and crosses beneath 
the Flexor longus pollicis. 

The Tibialis Posticus lies between the two preceding muscles, and is the most 
deeply seated of all the muscles in the leg. It commences above, by two pointed 
processes, separated by an angular interval, through which, the anterior tibial 
vessels pass forwards to the front of the leg, arising from the posterior surface 
of the interosseous membrane, its whole length, excepting its lowest part, from 
the posterior surface of the shaft of the tibia, external to the Flexor longus 
digitorum, between the commencement of the oblique line above, and the centre 
of the external border of the bone below, and from the upper two-thirds of the 
inner surface of the shaft of the filiula; some fibres also arise from the deep 
fascia, and from the intermuscular septa, separating it from the adjacent musedes 
on each side. The fibres terminate in a tendon, which passes in front of the 
Flexor longus digitorum, through a groove behind the inner Malleolus, enclosed 
in a separate sheath ; it then passes through another sheath, over the internal 
lateral ligament, and beneath the calcaneo-scaphoid articulation, and is inserted 
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into the tuberosity of the scaphoid, and internal cuneiform bones. The tendon 
of this muscle, contains a sesamoid bone, near its insertion, and gives off 
fibrous expansions, one of which, passes backwards to the os calcis, others out- 
wards to the middle and external cuneiform, and some forwards to the bases of 
the third and fourth metatarsal bones. 

Relations. By its superficial surface^ with the Soleus, Flexor longus digito- 
rum. Flexor longus pollicis, the posterior tibial vessels and nerve, and the 
peroneal vessels, from which it is separated by the deep fascia. By its 
deep surface^ with the interrosseous ligament, the tibia, fibula, and ankle- 
joint. 

Nerves. The Poplitcus is supplied by the internal popliteal nerve, the remain- 
ing muscles of this group, by the posterior tibial nerve. 

Actions. The Poplitcus assists in flexing the leg upon the thigh, and, when 
flexed, it may rotate the tibia inwards. The Tibialis posticus is a direct Extensor 
of the tarsus upon the leg ; acting in conjunction with the Tibialis anticus, it 
turns the sole of the foot inwards, antagonizing the Peroneus longus which 
turns it outwards. The Flexor longus digitorum, and Flexor longus pollicis, are 
the direct Flexors of the phalanges, and, continuing their action, extend the foot 
upon the leg ; they assist the Gastrocnemius and Soleus in extending the foot, 
as in the act of walking, or in standing on tiptoe. In consequence of the oblique 
direction of the tendon of the long Extensor, the toes would bn drawn inwards, 
were it not for the Flexor accessorius muscle, which is inserted into the outer side 
of that tendon, and draws it to the middle line of foot, during its action. Taking 
their fixed point from the foot, these muscles serve to maintain the upright pos- 
ture, by steadying the tibia and fibula, perpendicularly, uj)on the ankle-joint. They 
also serve to raise these bones from the oblique position they assume in the 
stooping posture. 


Fibulau Region. ^ 

Peroneus Longus. Peroneus Brevis. 

Dissection, These muscles are readily exposed, by removing the fascia, covering their 
surface, from below upwards, in the line of direction of their fibres. 

The Peroneus Lonfpis is situated at the upper part of the outer aide of the 
leg. It arises from the head, and upper two-thirds of the outer surface of the 
shaft of the fibula, from the deep fascia, and from the intermuscular septa, 
between it and the muscles on the anterior, and those on the posterior surface 
of the leg. It terminates in a long tendon, which passes behind the outer 
malleolus, in a groove, common to it, and the Peroneus brevis, the groove being 
converted into a canal by a fibrous band, and the tendons, invested by a com- 
mon synovial membrane; it is then reflected, obliquely forwards, across the outer 
side of the os calcis, being contained in a separate fibrous sheath, lined by a 
prolongation of the synovial membrane, from the groove behind the malleolus. 
Ilaving reached the outer side of the cuboid bone, it runs, in a groove, on its 
under surface, which is converted into a canal, by the long calcaneo-cuboid liga- 
ment, lined by a synovial membrane, and crossing, obliquely, the sole of the foot, 
is inserted into the outer side of the base of the metatarsal ])one of the great toe. 
The tendon of the muscle has a double reflection, first, behind the external malleolus, 
secondly, on the outer side of the cuboid bone; in both of these situations, the 
tendon is thickened, and, in the latter, a sesamoid bone is usually developed in 
its substance. 

Relations. By its superficial surface^ with the fascia and integument. By its 
de§p surface^ with the fibula, the Peroneus brevis, os calcis, and cuboid bone. 
By its anterior border^ a tendinous septum intervenes between it and the 
Extensor Jongus digitorum. By its posterior border^ an intermuscular septum, 
separates it from the Soleus above, and the Flexor longus pollicis below. 

The Peroneus Brevis lies beneath the Peroneus longus, and is shorter and 
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smaller than it. It arises from the lower two-thirds of the external surface of the 
shaft of the fibula, internal to the Peroneus longus; from the anterior and poste- 
rior borders of the bone; and from the intermuscular septa separating it from the 
adjacent muscles on the front and back part of the leg. The fibres pass vertically 
downwards, and terminate in a tendon, which runs through the same groove as 
the preceding muscle, behind the external malleolus, being contained in the same 
fibrous sheath, and lubricated by the same synovial membrane; it then passes 
through a separate, sheath on the outer side of the os calcis, above that for the 
tendon of the Peroneus longus, and is finally inserted into the base of the meta- 
tarsal, bone of the little toe, on its dorsal surface. 

Relations. By its superficial surface, with the Peroneus longus and the fascia 
of the leg and fbot. By its deep surface, with the fibula and outer side of the 
os calcis. 

Nerves. The Peroneus longus and brevis are supplied by the inusculo-cutancous 
branch of the external popliteal nerve. 

Actions. The Peroneus longus and brevis extend the foot upon the leg, in con- 
junction with the Tibialis posticus, antagonizing the Tibialis anticus and Peroneus 
tertius, which are flexors of the foot. The Peroneus longus also everts the sole 
of the foot; hence the extreme eversion observed in fracture of the lower end of 
the fibula, where that bone offers no resistance to the action of this muscle. 
Taking their fixed point below, they serve to steady the leg upon the foot. This 
is especially the case in standing upon one leg, when the tendency of the superin- 
cumbent weight is to throw the leg inwards; and the Peroneus longus overcomes 
this by drawing on the outer side of the leg, and thus maintains the perpendicular 
direction of the limb. 

Surgical Anatomy, The student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the auklc-joint and surroimding blood- 
vessels, and especially their action upon the foot, as their rigidity and contraction give rise 
to one or the other forms of deformity known as clubfoot The most simple and common 
•deformity is the talipes equinns, the heel being raised from the ground by ngidity and con- 
traction of the Gastrocnemius muscle, and the patient walking upon the half of the foot. 
In the talipes varus, which is the more common congenital form, the heel is raised by the 
tendo Achillis, the inner border of the foot drawn upwards by the Tibialis anticus, ami the 
anterior two-thirds of the foot twisted inwards by the Tibialis i^osticus and Flexor longus 
digitorum, the patient walking upon the dorsum of the foot and outer ankle. In the talipes 
vulgus the outer edge of the foot is raised by the Pcronci muscles, and the patient walks 
upon the inner ankle. In the tallies calcaneus the foot is raised by the Extensor muscles, 
the heel is depressed, and the patient walks upon it. Each of these deformities may be 
successfully relieved (after other remedies fail) bv division of the opposing tendons; by this 
moans the foot regains its normal position, and the tendons heal by the organization of 
lymph thrown out between the divided ends. The operation is easily performed by putting 
the contracted tendon upon the stretch, and dividing it by means of a narrow sharp- 
pointed knife inserted between it and the skin. 

Muscles and Fas(uje op the Foot. 

The fibrous bands which serve to bind down the tendons in front and behind the ankle 
in their passage to the foot, should now be examined ; they are termed the annular Uga- 
menls, and are three in number, anterior, internal, and external. 

The Anterior Annular Ligament consists of a superior or vertical portion, 
which binds down the extensor tendons as they descend on the front of the tibia; 
and an inferior or horizontal portion, which retains them in connection with the 
tarsus: the two portions being connected by a thin intervening layer of fascia. 
The upper and stronger portion is attached externally to the lower end of the 
fibula, internally to the tibia, and above is continuous with the fiiscia of the log : 
it contains two separate sheaths, one internally, for the tendon of the Tibialis anti- 
cus; one externally, for the tendons of the Extensor longus digitorum and Pero- 
neus tertius, the tendon of the Extensor proprius pollicis, and tlie anterior tibial 
vessels and nerve pass beneath it. The lower portion is attached externally to the 
upper surface of the os calcis, in front of the depression for the interosseous ligament, 
and internally to the inner malleolus and plantar fascia; it contains three sheaths; 
the most internal for the tendon of the Tibialis anticus, the next in order for the 
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tendon of the Extensor proprius pollicis, and the most external for the Extensor 
communis digitorum and Peroneus tertius: the anterior tibial vessels and nerve lie 
altogether beneath it. These sheaths are lined by separate synovial membranes. 

The Internal Annular LigametU is a strong fibrous band, which extends from 
the inner malleolus above, to the internal margin of the os calcis below, converting 
a series of bony grooves in this situation into osteo-fibrous canals, for the passage 
of the tendons of the Flexor muscles and vessels into the sole of the foot. It is 
continuous above with the deep fascia of the leg, below with tlie plantar fascia 
and the fibres of origin of the Abductor pollicis muscle. The three canals which 
it forms, transmit from within outwards, first, the tendon of the Tibialis posticus; 
second, the tendon of the Flexor longus digitorum, then the posterior tibial vessels 
and nerve, which run through a broad space beneath the ligament; lastly, in a 
canal formed partly by the astragalus, the tendon of the Flexor longus pollicis. 
Each of these canals is lined by a separate synovial membrane. 

The External Annular Ligament extends from the extremity of the outer 
malleolus to the outer surface of the os calcis, and serves to bind down the tendons 
of the Feronci muscles in tluiir passage beneath the outer ankle. The two tendons 
are enclosed in one synovial sac. 

Dissection of the Sole of the Foot. The foot should be x)laced on a high block with the 
sole uppermost, and firmly secured in that position. Carry an incision around the heel 
and along the inner and outer borders of the foot to the great and little toes. This incision 
should divide the integument and thick layer of granular fat beneath, until the fascia is 
visible ; it should then be removed from the fascia in a direction from behind forwards, 
as seen in fig. 171. 

The Plantar Fascia, the densest of all the fibrous meml>ranos, consists of three 
portions, a middle and two lateral. 

The middle portion, strength and thickness, consists of dense glistening 

fibres, disposed, for the most part, longitudinally; it is narrow and thick behind, 
and attached to the inner tulxu-osity on the under surface of the os calcis, behind 
the origin of the Flexor brevis digitorum, and becoming broader and thinner as it* 
passes forwards, divides opposite the middle of the metatarsal bones into five 
fasciculi, one for each of tlie toes. Each of these fasciculi divides opposite the 
metatarso-phalangeal articulation into two slij)s, which embrace the sides of the 
fiexor tendons of the toes, and are inserted into the bases of the metatarsal bones, 
and into the transverse ligaments of the corresponding articulation, thus forming 
a series of arches through which the tendons of the short and long fiexors pass 
to the toes. The intervals left betw(jcii the five primary fasciculi allow of the 
passage of the digital vessels and nerves, and the tendons of the Lumbricales 
and Interossei muscles. At the point of division of the fascia into fasciculi and 
slips, numerous transverse fibres arc siiperadded, which serve to increase the 
strength of the fascia at this part, by binding the processes together and con- 
pecting them yvith the integument. The middle portion of the plantar fascia is 
continuous with the lateral portions at each side, and sends upwards into the foot, 
at their point of junction, two strong vertical intermuscular septa, broader in front 
than behind, which separate the middle from the external and internal plantar 
group of muscles. From thesa again tliinner transverse septa are derived, which 
separate the various layers of muscles in this region; the upper surface of this 
fascia gives attachment ]>ehind to the Flexor brevis digitorum muscle. 

The lateral portions of the plantar fascia cover the sides of the foot. 

.The outer portion covers the under surface of the Abductor minimi digiti ; it 
is very thick behind, thin in front, and extends from the os calcis forwards to the 
base of the fifth metatarsal bone, into the outer side of which it is inserted; it 
is continuous internally with the middle portion of the plantar fascia, and exter- 
nally with the dorsal fascia. 

The inn^r portion is very thin, and covers the Abductor pollicis muscle ; it is 
attached . behind to the internal annular ligament, is continuous around the side 
of the foot with the dorsal fascia, and externally with the middle portion of the 
plantar fascia. 
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Muscles of the Foot. 

These arc divided into two groups: i. Those on the dorsum; 2. Those on the 
plantar surface. 

1. Dorsal Eegiox. 

Extensor Brevis Digitorum. 

The Fascia on the dorsum of the foot is a thin membranous layer, continuous 
above with the anterior margin of the annular ligament; it becomes gradually lost 
’ in front, opposite the heads of the metatarsal bones, and on c^ach side blends with 
the lateral portions of the plantar fascia: it forms a sheath for the tendons placed 
on the dorsum of the foot. On the removal of this fascia, the muscles of the 
dorsal region of the foot are exposed, covered by their investing fascia. 

The Extensor Brevis Digitorum is a thin and somewhat broad muscle, which 
arises by a rounded extremity from the outer side of the os ealcis, in front of the 
groove for the Peroneus brevis, from the astragalo-calcancan ligament, and from 
the anterior annular ligament of the tarsus: passing obliquely across the dorsum 
of the foot, it terminates in four tendons. Tlie innermost, whi(jh is the largest, is 
inserted into the first phalanx of the great toe; the other three into the outer 
sides of the long extensor tendons of the second, third, {ind fourth toes. 

Relations. By its superjicial surface^ with the fascia of the foot, tlie tendons 
of the Extensor lougus digitorum, and Extensor proprius pollicis. By its deep 
surface^ with the tarsal and metatarsal bones, and thh Dorsal interossei muscles. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions. The Extensor brevis digitorum is an accessory to the long Extensor, 
extending the phalanges of the four inner toes, but acting only on the first 
phalanx of the great toe. 'I'he obliquity of its direction counteracts the oblique 
movement given to the toes by the long Extensor, so that both muscles acting 
together, the toes arc evenly extended, 

2, Plantar Kkgion. 

The muscles in the plantar region of the foot may be divided into three groups, 
in a similar manner to those in tlie Iiaiid. Those of the internal plantar region, 
are connected with the great toe, and correspond with those of the thumb; those 
of the external plantar region, are connected with th(5 little toe, and correspond 
with those of the little finger; and those of tlie middle plantar region, are con- 
nected with the tendons intervening between the two fornuT groups. The Inter- 
ossci are considered separately. 

Internal Plantar Group. 

Abductor Pollicis. 

Flexor Bri^vis Pollicis. 

Adductor Pollicis. 

Transversus Pedis. 

Middle Plantar Group. 

Flexor Brevis Digitorum. Musculus Accessorius. 

Lumbricales. 

In order to facilitate their dissection, it will be found more convenient to divide 
them into three layers, as they present themselves, in the order in which they are 
successively exposed. 

First Layer. 

Abductor Pollicis, Flexor Brevis Digitorum. 

Abductor Minimi Digiti. 

Dmeetion. Remove the fascia on the inner and outer sides of the foot, comiinaKiing in 
front over the tendons, and proceeding backwards. The central portion should bo divided 
transversely in the middle of the foot, and the two flaps dissected forwards and backwards. 


External Plantar Group. 
Abductor Minimi Digiti. 
Flexor Brevis Minimi Digiti. 
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The Abductor Pollicis lies along the inner border of the foot. It arises from 
the inner tuberosity of the os calcis, from the internal annular ligament, from the 
plantar fascia, and from the intermuscular septum between it and the Flexor 
brevis digitorum. The fibres terminate in a tendon,, which is inserted, together 
with the innermost tendon of the Flexor brevis pollicis, into the internal sesamoid 
bone and inner border of the base of the first phalanx of the great toe. 

Relations, By its superficial surface^ with the inteimal plantar fascia. By its 

deep surface, with the Flexor brevis 


176. ^Muscles of tho Sole of the Foot. pollicis, the Musculus accessorius, and 
irst Layer. tendons of the Flexor longus digi- 

torum and Flexor longus pollicis, the 
' ' 'illiQk Tibialis anticus and posticus, the plan- 

nerves, and the articu- 

Mlilillwl Flexor Brevis Digitorum lies 

inillVlIHHA middle line of the sole of the 

immediately beneath the plantar 
fascia, with which it is firmly united. 
It arises, by a narrow tendinous pro- 
mMKm from the inner tuberosity of the 

i oalcis, from the central part of the 

])lantar fascia, and from the intermus- 
■Miili 11. 1 ’ if WKlEPl'i cular septa between it and the adja- 

Ml H i ' 1 1 r muscles. It passes forwards and 

M BM/ IJ divides into four tendons. Opposite 

!||| the middle of the first phalanges, each 

111 tendon ])resents a longitudinal slit, to 

rTil^i^WliB allow of the passage of the correspond- 

111 ' ' tendon of the Flexor longus digito- 

r JHv I* ■ portions forming a groove 

/ U'‘ reception, and after reuniting, 

/ divides a second time into two pro- 

cesses, which are inserted into the 
/ JSr sides of the second phalanges. The 

/ IKM mm mode of division of the tendons of the 

i UUl BM Flexor brevis digitorum, and their in- 

mmSml Kw sertion into the phalanges, is analogous 

fllil P B Flexor snblimis in the hand. 

I liV^ ilv Relations, By its superficial sur^ 

Wf Jy v J i - I with the plantar fascia. By its 

Ml JmH ^ il Av i I lH?! V # ^ deep surface, with the Musculus acces- 

sorius, the Lumbricales, the tendons of 
If I' lltB" ff li * Flexor longus digitorum, and the 

F I 110 ff * plantar vessels and nerves, from which 

Yltr it is separated by a thin layer of 

fascia. The outer and inner borders 
% 3 separated from the adjacent mus- 

cles by means of vertical prolongations 
of the plantar fascia. 

The Abductor Minimi Digiii lies along the outer border of the foot. It arises, 
by a very broad origin, from tlie outer tuberosity of the os calcis, from the under 
surface of the os calcis in front of both tubercles, from the outer portion of the 
plantar fascia, and the intermuscular septum between it and the Flexor brevis 
digitorum. Its tendon, after gliding over a smooth ffCcet on the under surface of 
the base of the fifth metacarpal bone, is inserted into the outer side of the base of 
the first phalanx of the little toe. 

Relations, By its superficial surface, with the outer portion of the plantar 
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fascia. By its deep surface^ with the outer head of the Musculus accessorius, the 
Flexor brevis minimi digiti, the long plantar ligament, and Peroneus longus. Its 
inner side is separated from the Flexor brevis digitorum by a vertical septum of 
fascia. 

Dissection, muscles of the superficial layer should bo divided at their origin, by in- 
serting the knife beneath each, and cutting obliquely backwards, so as to detach them from 
the bone ; they should then be drawn forwards, in order to expose the second layer, but not 
separated from their insertion. The two 

kyera are sej^ted by a thin membrane, 177.— Muscles of the Solo of the Foot, 

the deep plantar fascia, on the removal of Second Layer, 

which IS seen the tendon of the Flexor ^ 

the^lexw longus pollicis and Xe Lum- 
bricales. The long fiexor tendons cross 
each other at an acute angle, the Flexor 
longus pollicis running along the inner 
side of the foot, on a plane sux)erior to 
that of the Flexor longus digitorum, the 
direction of which is obliquely outwards. 

Second Layer, 

Flexor Accessorius. 

Lumbricales. 

The Flexor Accessorius arises pos- 
teriorly by two heads, the inner or 
larger, which is muscular, being at- 
tached to the inner concave surface of 
the os calcis and to the calcuneo- 
scaphoid ligament; the outer head, 
flat and tendinous, to the under sur- 
face of the 08 calcis, in front of its 
outer tuberosity, and to the long 
plantar ligament: the two portions 
become united at an acute angle, and 
are inserted into the outer margin 
and upper and under surfaces of the 
tendon of the Flexor longus digitorum, 
forming a kind of groove, in wliicdi 
the tendon is lodged. A few fibres 
from the upper surface of the muscle 
blend with a tendinous expansion from 
the Flexor longus pollicis. 

Relations, By its superficial sur- 
faccj with the muscles of the super- 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface, with the 
08 calcis and long calcaneo-cuboid 
ligament. 

The Lumbricales are four small 
muscles, accessory to the tendons of 
the Flexor longus digitorum: they arise from the tendons of the long Flexor, as 
for back as their angle of division, each arising from two tendons, except the 
internal one. Each muscle terminates in a tendon, which passes forwards on 
the inner side of each of the lesser toes, and is inserted into the expansion of 
the long Extensor and base* of the second phalanx of the corresponding toe. 

Dissection, The flexor tendons should be divided at the back part of the foot, and the 
Musculus accessorius at its origin, and drawn forwards, in order to expose the third 
layer. 




302 


MUSCLES ANO FASCIAE. 


Third Layer, 

Plexor Brevis Pollicis. Flexor Brevis Minimi Digiti. 

Adductor Pollicis. Transversus Pedis. 


The Flexor Brevis Pollicis arises by a pointed tendinous process, from the 
inner border of the cuboid bone, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 

is attached to that bone. The muscle 
178. — Muscles of the Sole of the Foot. divides, in front, into two portions, 

Third Laver. whicli are inserted into the inner and 



outer sides of the base of the first 
phalanx of the great toe, a sesamoid 
bone being developed in each tendon 
at its insertion. The inner head of 
this muscle is blended with the Ab- 
ductor pollicis previous to its insertion ; 
the outer head, with the Adductor pol- 
licis; and the tendon of the Flexor 
longus pollicis lies in a groove between 
them. 

Relations. By its superficial sur- 
face, with the Abductor pollicis, the 
tendon of the Flexor longus pollicis 
and plantar fascia. By its deep sur- 
face, with tlie tendon of the Peroneus 
longus, and metatarsal bone of the 
gr(.‘at toe. By its inner border, with 
the Abductor pollicis. By its outer 
border, with the Adductor pollicis. 

Th(j Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol- 
low space between the four outer meta- 
tarsal l>ones. It arises from the tarsal 
extremities of the second, third, and 
fourth metatarsal ])onea, and from the 
sheath of the tendon of the Peroneus 
longus; and is inserted, together with 
the outer head of the Flexor brevis 
pollicis, into the outer side of the base 
of the first phalanx of the great toe. 

The Flexor Brevis Minimi Digiti is 
situated along the outer border of the 
metatarsal bone of the little toe. It 
arises from the base of the metatarsal 
bone of the little toe, and from the 
sheath of the Peroneus longus; its 
tendon is inserted into the base of the 


first phalanx of the little toe, on its outer side. 

Relations. By its superficial surface, with the plantfir fascia and tendon of the 
Abductor minimi digiti. By its deep surface, with the fifth metatarsal bone. 

The Transversus Pedis is a narrow, flat, muscular fasciculus, stretched trans- 


versely across the heads of the metatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal 


bone, and from the transverse ligament of the metatarsus; and is inserted into the 
outer side of the first phalanx of the great toe; its fibres being blended with the 
tendon of insertion of tlie Adductor pollicis. 
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Relations’. By its under surface^ with the tendons of the long and short 
Flexors and Lumbricales. By its upper surface^ with the Interossei, 


The Interossei. 


179. — The Dorsal Interossei. 
Left Foot. 


The Interossei muscles in the foot are similar 
to those in the hand. They are seven in iiumV>er, 
and consist of two groups, dorsal, and plantar. 

The Dorsal Interossei^ four in miinher, arc 
situated between the metatarsal hones. They are 
bipenniform muscles, arising by two heads from 
the adjacent sides of the metatarsal bones between 
which they arc placed, their tendons being inserted 
into the bases of the first phalanges, and into the 
aponeurosis formed by the common extensor tendon. 
In the angular interval left between each muscle 
at its posterior extremity, the perforating arteries 
pass to the dorsum of the foot; except in the first 
Interosseous muscle, where the interval allows the 
passage of the communicating branch of the dor- 
salis pedis artery. The first Dorsal interosseous 
muscle is inserted into the inner side of (lie second 
toe; the other three are insertid into the outer 
sides of the second, third, and fourth toes. They 
are all abductors from an imaginary line or axis 
drawn through the second toe. 

The Plantar Interossei^ three in number, lie 
beneath, rather than between, the metatai-sal bones. 
They are single muscles, and are each connected 
with but one metatarsal bone. Th(?y arise from the 
])ase and inner sides of the shaft of the third, fourth, 
and fifth metatarsal bones, and are inserted into the 
inner sides of the bases of the first phalanges of 
the same toes, and into the aponeurosis of the 
common extensor tendon. Thi*se muscles arc all 
adductors, towards an imaginary lim*, extending 
through the second toe. 

Nerves. The internal plantar nerve supplies 
the Abductor pollicis, Flexor brevis digitorum. 
Flexor brevis pollicis, and the first and second 
Lumbricales. The external plantar nerve supplies 
the Abductor minimi digiti, Musculus accessorius, 
third and fourth Lumbricales, Adductor pollicis, 
Flexor brevis minimi digiti, Triinsversus pedis, and 
all the Interossei. 

SURGICAL ANATOMY. 

The student should now consider the effects 
produced by the action of the various muscles, 
in fractures of the bones of the lower extre- 
mity. The more common forms of fracture have 
been especially selected for illustration and de- 
scription. 



180. — The Plantar Interossoi. 
Left Foot. 
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i8i. — Fracture of the Neck of the Femur within the 
Capsular Ligament. 



Fracture of the neeh of 
the femur internal to the 
capsular ligament (fig. 1 8 1) 
is a very common accident, 
'and is most frequently 
caused by indirect violence, 
such as slipping off the edge 
of the kerbstone, the im- 
petus and weight of the 
body falling upoii the neck 
of the bone. It usually 
occurs in females, and sel- 
dom under fifty years of 
age. At this period of 
life, the neck of the bone, 
under certain conditions of 
the system, assumes a ho- 
rizontal instead of an ob- 
lique direction, the head 
being on a level with the 
trochanter major; the can- 
cellous tissue of the neck 
becomes soft and infiltrated 
with fatty matter, the com- 
pact tissue is partially 


1 8*. — Fracture of the Femur 
below the Trochanter Minor. 


absorbed, and the amount of earthy matter becomes 
greater in proportion to the animal constituent; 
hence, the bones are brittle, and more liable to 



fracture. The characteristic marks of this accident 
arc slight shortening of the limb, and eversion of the 
foot, neither of which symptoms occur, however, in 
some cases until a short time after the injury. The 
eversion is caused by the combined action of the 
external rotator muscles, as well as by the Psoas and 
Iliacus, Pectineus, Adductors, and Glutei muscles. 
l"he shortening and retraction of the limb is pro- 
duced by the action of the Glutei, and by the Rectus 
feinoris in front, and the Biceps, Semi-tendinosus, 
and Scini-mcnibranosus behind. 

Fracture of the femur below the trochanter minor 
(fig. 182), is an accident of not unfrequent occurrence, 
and is attended with great displacement producing 
considerable deformity. The upper fragment, the 
portion chiefly displaced, is tilted forwards almost at 
right angles with the pelvis by the combined action 
of the Psoas and Iliacus, and at the same time everted 
and drawn outwards by the external rotator and 
Glutei muscles, causing a marked prominence at the 
upper and outer side of the thigh, and much pain 
from the bruising and laceration of the musclcsr 
The limb is shortened, from the lower frag- 
ment being drawn upwards by the Rectus in front, 
and the Biceps, Semi-membranosus, and Semi-tendi- 
nosuB behind; and at the same everted, and the upper 
end thrown outwards, the lower inwards, by the 
Pectineus and Adductor muscles. This fracture may 
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bo reduced in two diiFerent methods: eitlier by direct rehixiition oi* all the oj)[)()siiig 
muscles, to effect which the limb should be; placed on a double inclined plane; 
or by overcominf^ the contraction of the muscles by continued extension, which may 
be etfected by means of the long splint. 


Oblique fracture of the femur immedlatehj abore 
the condyles is a formidable injury, and 

attended with considerable displacement. On exainin- 


183. — Fracture of the Femur 
above tlie Condyles. 


ation of the limb, the lower fragment may be felt 
deep in the popliteal space, being drawn backwards 
by- the Gastrocnemius, Soleus, and Flantaris luusch's, 
and upwards by the Posterior femoral, and R(*(;tus 
muscles. The pointed end of the up[)er fragment is 
drawn inwards by the rectineus and Adductor muscles, 
and tilted forwards by the Psoas and lliacus, pa?rcing 
the Rectus muscle, and occasionally the integument. 
Relaxation of these muscles, and direct a])proxima- 
tion of the broken fragments, is etfected by placing 
the limb on a double inclined plane. The greatest 
Ccare is rcHpiisitc in keeping the pointed extremity of‘ 
the uy)per fragment in proper at»position; otherwise, 
after union of the fracture, extension of the limb is 
partially destroyed from the Rectus muscle being ludd 
down by the fractured (uid of the bone, and from the 
])atella when elevated being drawn upwards against 
it. 



Fracture of the (tig. 184), may be produc(*d by muscular action, or by 

direct violence. When produced by muscular action, it occurs thus: a piTson 


in danger of falling forwards, attempts to recover 
himself by throwing the body Imckwards, and 


184. — Fracture of the Patella. 


violent action of tlui (Quadriceps extensor upon the 


patella snaps that l)one transversely across. Tlui 
upper fragment is drawn uj) the thigli by the Quadri- 
ceps extensor, the lower fragment lieing r(?tained in 
its position by the ligamentuiii patelhe; the extent of 
separation of the two fragments depending upon tln^ 
degree of laceration of tlui ligamentous structures 
aroutid the bone. The patient is totally unable to 
straighten the limb; the prominence of the patella is 
lost; and a marked but varying interval can be felt 
between the fragments. Tin? treatment consists in 
relaxing the opposing muscles, which may be eftected 
by raising the trunk, and slightly elevating the limb, 
which should be kept in a straight position. Union is 
usually ligamentous, in fnicture from direct violence, 
the bone is generally comminuted, or fractured obli(piely 



or perpendicularly. 


Oblique fracture of the shaft of the tibia (tig. 185), usually occurs at the lower 
fourth of the bone, this being the narrowest and weakest part, and is generally ac- 
companied with fracture of tlie fibula. If the fracture has taken place obliquely 
from above, downwards, and forwards, the fragments ride over one another, tlie 
lower fragment being drawn backwards and miwards by (he powerful action 
of the muscles of the calf; the pointed extremity of the iqipcr fragment pro- 
jects forwards immediately beneath the integument, often protruding through 
it, and rendering the fracture a compouud one. If the direction of the fi-acture 


is the reverse of that shewn in the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower end of tin* upper one. By 
relaxing the opposing muscles (bending the knee), with extension madi? from 


X 
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the knee and ankle, the fragments may 
be brought into apposition. It is often 
necessary, however, in compound fracture, 
to remove a portion of the projecting bone 
with the saw before complete adaptation can 
be effected. 

Fracture of the fibula^ with dislocation 
of the tibia imvards (iig. 1 86 ), commonly 
known as ‘ Pott’s Fracture,’ is one of tlie 
most frecpient injuries of the ankle-joint. 
The end of the tibia rests upon the inner 
side of the Astragalus, the internal lateral 
ligament of the ankle-joint is ruptured, and 
the inner malleolus projects inwards beneath 
the integument which is tightly stretclied 
over it, and in danger of bursting. The 
fibula is broken, usually about three inches 
above the ankle, and occasionally that por- 
tion of the tibia with which it is more dii*ectly 
connect'd below; the foot is everted by the 
action of the Peroneus longus, its inner 
border resting upon the ground, and, at the 
same time, the heel is drawn up by the 
muscles of the calf. This injury may Imj at 
once reduced by flexing the leg at right 
angles with the thigh, which relaxes all the 
opposing muscles, and by making slight (ex- 
tension from the knee and ankle. 


185. — Oblique FractAire of the Shaft 
of the Tibia. 



186. — Fracture of the Fibula, with Dislocation of the Tibia inwardsL 
‘ Pott’s Fracture.’ 




Of the Arteries. 


T he Arteries arc cylindrical tubular vessels, which serve to convey blood from 
the heart to every part of the body. These vess(*Is wer(^ named arteries 
(ar}p TfjpetVy to contain air), from the b(di(*f entertained by the ancients that they 
contained air. To (xalen is due the honour of ndutiii" this o|)inion; he show(‘d 
that these vessels, though for the most part empty aftei‘ death, contained blood 
in the living body. 

The pul niomiry artery, which arises from the right ventricle of the heart, carries 
venous blood directly into the lungs, from wlumcc^ it is returned by the pulmonary 
veins into the left auricle. This constitutes the lesser or j)ulnionic circulation. 
The great artery which arises from the left ventricle, the aorta, conveys arterial 
blood to the body generally; from whence it is brought back t(» the right side of the 
h(\M.rt by means of the veins. 'Phis constitutes the greater or systemic*, circulation. 

The distribution of the systemic arteries is like a highly ramified trt*(*, tin? 
common trunk of which, formed by the aorta, commences at the left ventric'le of 
th(> heart, the smallest ramifi(*ations corresponding to the circumfereiu^*. of the 
body and the contained organs. The arteries arc found in nearly every jiart of 
the animal body, with the exception of the hairs, nails, and (*])idermis; mul the? 
larger trunks usually occupy the most prot(.*cted situations, running, in the limbs, 
along the flexor side, where* they are less expose'd to injury. 

'Fhere is cousideTable variation in the mode of division of the* arteries; occa- 
sionally a short trunk subdivid(‘s into se.ve*ral branche*s at the same* point, as we 
obse'rvej in the e*(eliac and thyroid axes; or the vessel may give ofl* several branches 
in succession, and still continue as the* main trunk, as is se*en in (he arte*rie?s of the* 
limbs; but the usual division is dichotomous, as, for instance, the aorta dividing into 
the two common iliacs; and the common carotid, into the external and inte?rnal. 
The branches of arteries arise at ve»ry variable angles; some, as the superior 
intercostal, arise frenn the^ aorta at an obtuse angle; othe‘rs, as the lumbar a]*te*rie*s, 
at a right angle; or, as the spermatic, at an acute* angle. An artery from which a 
branch is given oflT is smalle*!* in size than the trunk frenn which itaris(*s, but retains 
a unifenmi eliamete'r until a se*cond branch is dendve'd frenn it ; but if an art(*ry 
elivides into two branches, the combined area of the two vessels is, in nearly e*very 
instance^ sennewhat gre*ater than that of the trunk; and the (‘ombined are*a of all 
the arterial branches greatly evee*els the eliametcr e)f the aewta; so that the* arterie‘s 
ce)lle'ctively may be ivgarded as a cone, the apex of which corresponels te) the aorta ; 
the base, to the e'-apillary syste'in. 

The arteries, in their elistributipn, cennmunicate fre*e*ly with one another, forming 
what is called an minstomosis (ava, betwe*e*n; aropba^ mouth), or inosculation, and 
this communicatiem is very free be*tw-ee*n the large, as we*ll as be'tween the smaller 
branches. The anastomoses between trunks of eipial size is found wdicre gr(*at 
freedom and activity of the circulation is requisite, as in the brain; here tin* two 
vertebral arteric^s unite to form the basilar, and the two internal carotid arteries 
are (’onnected by a short inter-crommunicatiug trunk; it is also found in tin* ab- 
dommi, the intestinal arteries leaving very free anastomoses l)elw(*en their larg(‘r 
branches. In the lindis, the anastomoses are most freipient and of largest siz(> 
around thci joints; the l)ranches of an artery above, freely inosculating with 
branches from the vessel below; these anastomoses are of considerable interest to 
the surgeon, as it is by their enlargement that a collateral circulation is established 
after the application of a ligature to an artery for the cure of an(*urism. The 
smaller branches of arteries aiiastomovse more frequently than the larger, and 
between the smallest twigs these inosculations become so numerous as to consti- 
tute a close network that pervades nearly every tissue of the boily. 

Throughout the body gen(*rally the larger arterial branch(‘s pursue a periectly 
straight course, l>ut in certain situations they are tortuous; thus the lacial artery 
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in its course over the face, and the labial arteries of the lips, are extremely tor- 
tuous in their course, to accommodate themselves to the movements of these parts. 
The uterine arteries are also tortuous, to aeeoinmodate themselv(*s to the increase of 
size which this organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to their entering the (cavity of the skull, describe 
a series of curves, whicli are evidently intended to diminish the velocity of the 
current of blood, by increasing the extent of surface over wliich it moves, and 
adding to the amount of impediment which is produced from friction. 

The smaller arterial branches terminate in a system of minute anastomosing 
vessels which pervade every tissue of tluj body. These vessels, from their minute 
size, are termed capillaries (('aiiillus, a hair). They are iiiterjiosed between the 
smallest branches of the arteries and the commencing veins, constituting a n(*t- 
Avork, the branches of which are of nearly uniform size, their average diameter 
l)eing about the of an inch; but the size of the* smaller capillaries, and the 

dianu^ter of the meshes between th(*m, vary in the dilTerent organs. 

The arteries are dense; in structure, of considerable strength, highly elastic, 
and, when dividi*d, they preserve, although empty, their cylindrical! form. 

I'liey are composed of three coats, internal, middle, and c'xternal. 

The internal is an epithelial and elastic coat; it consists of two layers, the 
innermost of Avhich is composed of a single layer of elliptical or spindle-shaped 
epithelial particles, with round or oval nuclei, resting upon a striated and perfo- 
rated transparent colourless membr«nn<‘, highly idastic, but <*xtrem(dy thin and 
brittle, disposed in one or more layers, and forming the (diief substance of the 
inner coat. 

The middle^ or contractile coat^ consists of muscular and elastic fibres, it is of 
a reddish yelloAv colour, highly elastic, and consists of numerous layers of non- 
fitriated muscular fibres, dispos(;d in a circular form around the vessed, having inter- 
mixed with them layers of fine (dastic or feiu‘strated membrane; as many as forty 
layers have been counted in the aorta, tAveiity-eight in the carotid, and tjt‘l(;en in 
the subclavian artery. '^Fhe muscular tissue exists in greatest abiindanc.e in tin; 
smallest arteries, Avhilst in the larger trunks it is blended with much elastic tissue; 
the great thickness of the Avails of the arteries is due childly to this coat. 

The external, or areolar and elastic coat, consists of (;ondensed areolar and 
elastic tissue; in the Ijirger arteries it is composed of two distinct layers; an inner, 
coin[X)sed of elastic tissue, most distinct in the larger arteries; and an external 
layer of condensed areolo-fd irons tissue;, the constituent fibres being dis])osed more 
or less diagonally or obliquely around the vessel. Jn the smaller arteries the 
elastic tissue is wanting, tlie areolar coat increasing in proportion. 

Some arteries have extremidy thin coats in proportion to their size; this is 
especially the case in those situated in the cavity of the cranium and spinal canal 
the difl(?reuce deiiending upon the greater thinness of the external and middle 
coats. 

"I'hc arteries in their distribution throughout the body, are includi'd in a thin 
areolo-fibrous inA-estment, Avhich forms Avhat is called th(;ir sheath. In the limbs, 
this is usually formed by a prolongation of the deep fascia; in the iqiper part of 
the thigh it consists of a continuation doAvnwards of the transAWsalis and iliac, 
fascia? of the; abdomen; in the neck, of a prolongation of the deep cervical fascia. 
The included vessel is loosely connected with its sheath by a delicate areolar 
tissue.*; and the slicath usually encloses the ac,companying veins and sometimes a 
nerve. Some arteries, as those in the cranium, are not included in sheaths. 

Arteries are siqijilied Avith blood -A^essels like the oilier organs of the body, they 
are called vasa t^asorum. Th(*se nutrient A^essels arise from a branch of the artery 
or from a neighbouring vessel, at some considerable distance from the point at 
which they are distributed; they ramify in the loose areolar tissue connecting the 
artery with its sheath, and are distributed to the external and middle coats, and 
according to Arnold and others, snp{)ly the internal coat. Minute veins serve to 
return the blood from tliesc ve.ssels, they empty themselves into the venm comites 
in connection Avith the artery. Arteries are also provided with nerves; they are 
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derived chiefly from the sympathetic, but partly from the cerebro-spinal system. 
They form intricate plexuses upon the surface of the lurj^er trunks, the smaller 
branches hein^ usually accompanied by single fllanuMits; their exact mode of dis- 
tribution is unknowji. 

In the description of the arteries, we shall first consider the efferent trunk of 
the systemic circulation, the aorta, and its branches; and then the efferent trunk 
of the pulmonic circulation, the pulmonary artery. 

The Aorta. 

The aorta {aopT 7 ]\ arteria matjna) is the main trunk of a series of vessels, 
which, arising from the heart, conveys the red oxygenated blood to every part of 
the body for its nutrition. This vessel commeiHics at the u{)[)er part of the left 

*87. — Tho Arch of the Aorta and its Branches. 



ventricle, and after ascending for a short distance, arches backwards to the left 
side, over the root of the left lung, descends within the thorax on the left side of* 
tlic vertebral column, passes through the aortic opening in the Diaphragm, and 
entering tho abdominal cavity, terminates, considerably diminished in size, oppo- 
site the fourth lumbar vertebra, where it divides into the right and left common 
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iliuc arteries. lienee its subdivision into the arch of the aorta, the thoracic aorta 
and the abdominal aorta, from the direction or position peculiar to each part. 

AUCII OF THE AoUTA. 

Dissection, In order to examine the arch of the aorta, the thorax should bo opened, by 
dividing the cartilages of the ribs on each side of the sternum, and raising this bone from 
below upwards, and then sawing through the sternum on a level with its articulation with 
the clavicle. By this means the relations of the large vessels to the upper border of the 
sternum and root of the neck are kept in view. 

The arch of the aorta extmids from the origin of the vessel at the upper part 
of the left ventricle, to the lower border of the body of the third dorsal vertebra. 
At its commencement; it ascends behind the st(u*num, obli(|uely upwards and 
foi^vards towards the right side, and opposite the iipper border of the second 
costal cartilage of the right side, passes transversely from right to left, and irom 
before backwards to the left side of the second dorsal vertebra; it then descends 
upon the left side of the body of the third dorsal vertebra, at the lower l>order of 
which it becomes tin? tlioracic aorta. Hence this jmrtion of the vessel is divided 
into an ascending, a transverse*, and a desc(»iiding ])ortion. '^I’he artery in its 
course describes a (rurve, the conv(*xity of which is directed upwards and to the 
right side, tlie concavity in the opposite direction. 


AscENDiNe; Pakt ok the Akctt. 

The ascending portion of the arcli of the aorta is about two inches in length. 
It commences at the up])er part of tin*, left ventricli*, in front of tlie left auriculo- 
vcntricular orilice, and opposite the middle of the sternum on a line with its junc- 
tion to the third costal cartilage; it ]msses obli(iuely upwards in the direction of 
the heart’s axis, to the right side, as high as the upper lamderof the seconrl costal 
cartilage, describing a slight curve in its course*, and being situated, when dis- 
tended, about a (juarter of an incli behind tin* posterior surface of the sternum. 
A litlle above its connnencement, it is somewhat eidarged, and presents three? small 
dilatations, calh'd the sintises of (he aorta (sinuses of V’^alsalva) o])posite to which 
aix* a tt^died the three semi- lunar valves, which serve the purjmse of pr(‘venting 
any regurgitation ol* blood into the cavity of the ventricle. A section of the 
aorta o])posite this part has a somewhat triangular figure; but below the attach- 
ment of the valves it is circular. This portion of the arch is contained in the 
cavity of the i)ericardiuin, and together with the pulmonary artery, is invi*sted in 
a tube of serous nienilu'ane, continued on to tlieni from the surface of the heart. 

Relations, The ascending ])art of the arch is covered at its commencement by 
the trunk of the pulmonary artery and the right auri(‘ular appendage, and, higher 
up, is sej)arated from the sternum by the pericardium, some loose areolar tissm?, 
and the remains of the thymus gland; hehinff^ it rests upon the right pulmonary 
vessels and root of the right lung. On the right side, it is in relation with the 
sui)erior vena cava and right auricle; on the left side, with the ])ulmonary artery. 

Plan ok tjie Kelations of the Ascenhing Pakt of the Aucii. 


JUght side. 
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Jn front. 
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Transverse Part of ‘ the Arch. 

The second or transverse portion of tlie arch coinnicnccs at the upper border oi 
the second eosto-stcTiial artieulatioii of the right side in front, aud passes from 
right to left, and from before l)aek wards, to tlic IgjCt side of the second dorsal 
vertebra behind. Its upper border is usually about an ineli below the uj)per 
margin of the sternum. 

Relations. Its anterior surface is covered by the left pleura and lung, and 
crossed towards the left side by the left pneuniogastric and idirenic nerves, and 
cardiac branches of the sympathetic. Its surface lies on the trachea 

just above its bifurcation, tlie great cardiac plexus, the ecsophagus, thoracic duct, 
and left recurrent laryngeal nerve. Its superior border is in relation with the 
left innominate vein; anil from its upper part are given off the innominate, left 
carotid, and left subclavian arteries. By its lower border^ with the bifurcation of 
the |)ulnionary artery, and the remains of the ductus arteriosus, which is con- 
nected with the lel't division of that vessel; the left recurrent laryngeal iiervo 
winds round it, whilst the left bronchus passes below it. 


Plan of the Relations of the Transverse Part of the Arch. 


Above. 

Loft innominate vein. 
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Behind. 

Trachea. 

Cardiac plexus. 
(Ksophagus. 

Thoracic duct. 

Left recurrent nerve. 


Bdow. 

Bifurcation of pulmonary artery. 
Remains of ductus ai’teriosus. 
Left recurrent nerve. 

Left bronchus. 


Descending Part of the Arch. 

The descending portion of the arch has a straight direction, inclining down- 
Avards on the left side of the body of the third dorsal vertebra, at the lower 
border of Avhich it becomes the thoracic aorta. 

Relations. Its anterior surface is covered by the pleura and root of the left 
lung; behind^ it lies on the left side of the body ol the third dorsal vertebra. On 
its right side lies the ecsophagus and thoracic duct; on its left side it is covered 
by the pleura. 

Plan of the Relations of the Descending Part of the Arch. 

In front. 

Pleura. 

Root of left lung. 

Right side. Arch of Left sale. 

CKsophagus. Aorta. 1 loura. 

Thoracic duct. i Descending j 

Portion. 

Behind. 

Left side of body of third dorsal vertebra. 

The ascending, transverse, and descending portions of the arch vary in position 
according to the movements of respiration, being lowered, together Avith the 
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traclioa, bronchi, and pulmonary vessels, during inspiration by the descent of the 
diaphragm, and elevated during expiration, when the diaphragm ascends. These 
iiiovements are greater in the ascending than the transverse, and in the latter 
than the descending part. 

Peculiarities, The height to which the aorta rises in the chest is usually about an inch 
below the upper bortler of the sternum ; but it may ascend nearly to the top of that bono. 
Occasionally it is found an inch and a half ; more rarely, three inches below this point. 

Direction. Sometimes tlie aorta arches over the root of the right instead of the left lung, 
as in birds, and passes down on tlie right side of the spine. In such cases, all the viscera 
of the thoracic and abdominal cavities are truiisposed. Less frequently, the aorta, after 
arching over the right lung, is afterwards directed to its usual position on the left side of 
the si)ine, this peculiarity not being accompanied by any transposition of the viscera. 

CunfonnatU)7i. The aorta occasionally divides into an ascencling and a descending trunk, 
as in some quadrupeds, the former being directly vertically upwards, and subdividing into 
tlireo branches, to supply the head and up])er extremities. Sometimes the aorta subdivides 
soon after its origin into two branches, which soon reunite. In one of these cases, the 
ccsojdiagus and trachea wei e found to i)ass through the interval left by their division ; 
tiiis is the iioi’inal condition of the vessel in the re[»tilia. 

Surgical Anatomy. Of all the vessels of the arterial system, the aorta, and more espe- 
cially its arch, is most frequently the seat of disease ; hence it is important to consider 
some of the consequences tliat may ensue from aneurism of this part. 

It will be remembered, that the ascending part of the arch is contained in the pericar- 
dium, just behind the sternum, its commencement being crosseti by tluj pulmonary artery 
and right auricular appendage, having the root of the right lung behind, the vena cava on 
the right side, and the pulmonary artery and left auricle on the left side. 

Aneurism of the asceiuling aorta, in the situation of the aortic sinuses, in the great 
majority of cases, alTccts tlu; right coronary sinus ; this is mainly owing to the regurgi- 
tation of blood \q)on the sinuses, taking place chiefly on the right anterior aspect of the 
vessel. As the aneurismal sac enlarges, it may compress any or all of the structures in 
immediate proximity with it, but chiefly projects towards the right anterior side ; and, 
consequently, interferes mainly with those structures tliat have a corresponding relation 
with the vessel. In the majority of cases, it bursts in the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, the pericardial 
bag is found full of Vilood : or it may compress the right auricle, or the pulmonary artery, 
and adjoining part of tlic right ventricle, and open into one or the other of these parts, or 
it may compress the superior cava. 

Aneurism of the iisceiiding aorta, originating above the sinuses, most frequently impli- 
cates the right anterior wall of the vessel; this is probably mainly owing to the blood 
being impelled against this part. Its direction is also chiefly towards the right of the 
median line. If it attains a large size and projects forwards, it may absorb the sternum 
and the wirtilages of the ribs, usually on the right side, and appear as a pulsating tumour 
on the front of the chest, just below the manubrium ; or it may burst into the pericar- 
dium, may compress or even open into the right lung, the trachea, bronchi, or oesophagus. 

Kegarding the transverse part of the arch, the student is reminded that the vessel lies 
on the traclica, the msophagus, and thoracic duct ; that the recurrent laryngeal nerve 
winds around it ; and that from its upper part are given off* three largo trunks, which 
supi Jy the head, neck, and up])cr extremities. Now an aneurismal tumour taking origin 
from the posterior part or right aspect of the vessel, its most usual site, may press upon 
the trachea, impede the breathing, or i)roduce cough, luenioptysis, or stridulous breathing, 
or it may ultimately burst into that tube, producing fatal haumorrhage. Again, its pressure 
on the laryngeal nerves may give rise to symptoms wljich so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some cases been resorted to from the 
supposition that disease existed in the larynx ; or it may press upon the thoracic duct, 
and destroy life by inanition ; or it may involve the (esophagus, producing dysphagia ; or 
may burst into this tube, when fatal haiinorrhage will occur. Again, the innominate artery, 
or the left carotid, or sulxdavian, may be so obstructed by clots, as to produce a weakness, 
or even a disappearance, of the j»ulsc in one or the other wrist ; or the tumour may present 
itself at or above the manubrium, generally either in the median line, or to the right of the 
sternum. 

Aneurism affecting the rlescending part of the arch is usually dii’ected backwards and to 
the left side, causing absor[)tion of the vertebrae and corresponding ribs ; or it may press 
ui>on the tnichea, left bronchus, msophagus, and the right and left lungs, generally the 
latter : when rupture of the sac occurs, this usually takes place in the left pleural cavity ; 
le.ss frequently in the left bronchus, the right pleura, or into the substance of the lungs or 
trachea. In this form of aneurism, pain is almost a constant and chanicteristic symptom, 
existing either in the back or chest, and usually radiating from the spine around the left 
side. This symptom depends iii)on the aneurismal sac compressing the intercostal nerves 
against the bone. 
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Bkanciiks of the Alien OF THE Aorta (figs. 187, 188). 

The branches given off* from the arch of the aorta are five in number. Two 
of small size from the asc^ending portion, the right and left coronary; and three of 
large size from the transverse portion, the innominate artery, the left carotid, and 
the left subclavian. 

Peculiarities, Position of the Branches, The branches, instead of arising from the highest 
part of tlie arch (their usual position), may bo moved more to the right, arising from the 
commencement of the transverse or upper part of the ascending portion ; or the distance 
from one another at their origin may be increased or diminished, the most freiiueiit change 
in this respect being the approximation of the left carotid, towards the innominate 
artery. 

The Number of the primary branches may bo reduced to two : the left carotid arising 
from the innominate aitery ; or (more rarely), the carotid and subclavian arteries of the 
left side arising from an innominate artery. But the number may be increased to four, 
from the right carotid and subclavian arteries arising directly from the aorta, the innomi- 
nate being absent. In most of these latter ciises, the right subclavian arose from the left 
end of the arch ; in other cases, it was the second or third branch given off* instead of the 
first. Lastly, the number of trunks from the arch may be increased to five or six ; in these 
instances, the external and internal carotids arose separately from the arch, the common 
carotid being absent on one or both sides. 

Number usual. Arrangement different, Wlien the aorta arches over to the right side, the 
three branches have an arrangement the reverse of what is usual, the innominate supply- 
ing the left side ; and the carotid and subclavian (which arise stiparatcly), the right side. 
In other cases, where the aoi*ta takes its usual course, the two carotids may bo joined in a 
common trunk, and the subclavians arise separately from the arch, the right subclavian 
generally arising from the left end of the arch. 

^condary Branches sometimes arise from the arch ; most commonly it is the left ver- 
tebral, which usually takes origin between the left carotid, and left subclavian, or beyond 
them. Sometimes, a thyroid branch is derived from the arch, or the right internal mam- 
mary, or left vertebral, or, more rarely, both vertebrals. 

The Coronary Arteries. 

The coronary arteries supply the heart; they are two in numlxT, riglit and 
left, arising near the eoinmeiicement of the aorta immediately above the free 
margin of the seini-lunar valves. 

The Right Coronary Artery, about tlie size of a crow’s quill, arises from the 
aorta immediately above tlie free margin of the riglit semi-lunar valve, between 
the pulmonary artery, and tin*, appendix of the right auricle. It passes forwards 
to tlie right side in the groove between the right auricle and ventricle, and curving 
around the right border of the heart, runs along its ])osterior surface as i*ar as the 
postirior inter-ventricailar groove, where it divides into two branches, one of which 
conlinues onwards in the groove between the left auriirle and ventricle, and ana- 
stomoses with the left coronary; the other descends along the posterior inter- 
ventricular furrow, supplying branches to both ventricles, and to the septum, 
and anastomosing at the apex of the heart with the descending branch of the let't 
coj’onary. 

This vessel sends a large? branch along the thin margin of the right ventricle 
to the api?x, and numerous small branches to the right auricle and ventricle, and 
comiiienceinent of the pulmonary artery. 

The Left Coronary, smaller than the former, arises immediately above the free 
edge of the left semi-lunar valve, a little higher than the right; it passes forwards 
between the pulmonary artery and the left appendix auricula?, and descends ob- 
liquely towards the anterior in ter- ventricular groove, where it divides into two 
branches. Of these, one passes traiisversidy outwards in the left auriculo-ventri- 
cular groove, and winds around the left border of the heaf t to its posterior surface, 
where it anastomoses with the superior branch of the right coronary; the other 
descends along the anterior inter-ventricular groove to the apex ot* the heart, 
where it anastomoses with the descending branch of tin? right coronary. The left 
coronary supplies the left auricle and its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, and comimmcement of tlie aorta. 
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Pecvliarities, These vessels occasionally arise by a common trunk, or their number may 
be increased to three ; the additional branch being of small size. More rarely, there aro 
two additional branches. 


Auteria Innominata. 

Tlio innominate artery is the largest branch given off from the arch of the aorta. 
Tt arises from the commencement of the transverse portion in front of the left 
carotid, and ascending oblicpiely to the upper border of the right sterno- clavicular 
articulation, divides into the right carotid and subclavian arteries. This vessel 
varies from an in(di aiid-a-half to two inches in length. 

Relations, In fronts it is separated from the first bone of the sternum by the 
Sterno-hyoid and Sterno- thyroid muscles, the remains of the thymus gland, and 
by the left innominate and right inferior thyroid veins which cross its root. Behind^ 
it lies upon the trachea which it crosses obliquely. On the right side is the right 
vena innominata, right pneumogastric nerve, and thii ])leura; and on the left side^ 
the remains of the thymus gland, and origin of the left carotid artery. 


Plan of the Relations of the Innominate Artery. 
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Peevliarities in •point of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it sometimes ascends a considerable distance above the 
sternal end of the clavicle; less frequently it divides below it. In the former class of 
cases, its length may exceed two inches ; and, in the latter, be reduced to an inch or less. 
These are i)oints of considerable interest for the surgeon to remember in connection with 
the operation of including this vessel in a ligature. 

Branches, The arteria innominata occasionally supplies a thyroid branch (middle thyroid 
artery), which ascends along the front of the trachea to the thyroid gland ; and sometimes, 
a thymic or bronchial branch. The left carotid is frequently joined with the innominate 
artery at its origin. Sometimes, there is no mnominate artery, the right subclavian and 
right carotid arising directly from the arch of the aorta. 

Position, When the aorta arches over to the right side, the innominate is directed to the 
left side of the neck, instead of to the right. 

Surgical Anatomy, Although the operation of tying the innominate artery, has been 
performed by several surgeons, for aneurism of the right subclavian extending inwards as 
far as the scalenus, in no instance has it been attended with success. An important fact 
has, however, been established ; viz., that the circulation in the parts supplied by the artery, 
can be supi^ortcd after the operation ; a fact which cannot but encourage surgeons to hayo 
recourse to it whenever the urgency of the case may require it, notwithstanding that it 
must bo regarded as j)eculiarly hazardous. 

The failure of the operation in those ciises where it has been performed, has depended on 
subsequent repeated secondary ha3morrhage, or on inflammation of the adjoining pleural 
sac and lung. Ihe main obstacles to its i^erformaiice are, as the student will perceive from 
his ^ssection of this vessel, its deep situation behind and beneath the sternum, and the 
number of important structures which surround it in every part. 

In order to apply a ligature to this vessel, the patient is placed upon his back, with the 
shoulders raised, and the head bent a little backwards, so as to draw out the artery from 
behind the sternum into the neck. An incision two inches long is then made along the 
anterior border of the Sterno-mastoid muscle, terminating at the sternal end of the clavicle. 
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From this point, a second incision is to be carried about the same length along the upper 
border of the clavicle. The skin is to be dissected back, and the platysma being exposed, 
must be divided on a director : the sternal end of tlie Sterno-mastoid is now brought into 
view, and a director being passed beneath it, and close to its under surface, so as to avoid 
any small vessels, it must be divided transversely throughout the gi^eater part of its attach- 
ment. 

Pressing aside any loose cellular tissue or vessels that may now appear, the Stenio-hyoid 
and Sterno-thyroid muscles will be exjiosed, and must be divided, a director being prtj- 
viously passed beneath them. The inferior thyroid veins now come into view, and must 
be carefully drawn either upwards or downwards, by means of a blunt hook. On no account 
should these vessels be divided, as it would add much to the difficulty of the operation, 
and endanger its ultimate success. After tearing through a strong fibro-cellular lamina, 
the right carotid is brouglit into view, and being traced downwards, the arteria innominata 
is arrived at. The left vena innominata should now be dei>ressed, the right vena innomi- 
nata, the internal jugular vein, and pneumogastrie nerve drawn to tho right side ; and a 
curved aneurism needle may then bo pfissed around the vessel, close to its surface, and in 
a direction from below upwards and inwards ; care being taken to avoid the right plouml 
sac, the trachea, and cardiac nerves. The ligature should be applied to the artery as high 
as possible, in order to allow room between it and the aorta for the formation of a coagulum. 

It has btjen seen that the failure of this operation depends either upon rex)catcd secon- 
dary ha3morrhage, or inilammation of the pleural sac and lung. The importance of avoiding 
the thyroid plexus of veins during the primary steps of tho operation, and tho pleural sac 
whilst including the vessel in tho ligature, should be most carefully attended to. 

Common Cakotid Aktiuues. 

The eornmon carotid arteries, although occupying a nearly similar position in 
the neck, differ in jiosition, and, consequently, in their relations at their origin. 
Tlie right carotid arises from the artcuua innominata, behind the right sterno- 
clavicular articulation; the left from the highest ])art oi* the arch of the aorta. 
Tlu*. left carotid is, consequently, longer and placed more dee])ly in the thorax. It 
will, therefore, be more convenient to describe first the course and relations of 
that portion of the left carotid which intervenes between tho ,arch of the aorta and 
the l(*ft sterno-clavicular articulation (see lig. 187). 

The left cfirotid within tho thorax passes obliijuely outwards from tlie arch of 
the aorta to the root of the neck. In front, it is separated from the first piece of 
the sternum by the Steriio-hyoid and Sterno-thyroid muscles, the left innominate 
vein, and tlie remains of the thymus gland; behind, it lies on the trachea, mso- 
[ihagus, and thoraede duct. Internally, it is in relation witli tho arteria innomi- 
nata; externally, with (he left pneuinogastric nerve, cardiac branches of the sym- 
pathetic, and left subclavian artery. 


Plan of the Relations of the Left Common Carotid. 
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In the neck, the two common carotids resemble each other so closely, that one 
description will apply to both. Starting from each side of the neck, these vessels 
pass obliquely upwards, from behind tlie sterno-clavicular articulations, to a level 
with the upper boi*der of the thyroid cartilage, wiiere they divide into the 
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extediffl' and internal carotids; these names being derived, the former from their 
distribution to the external parts of the head and face, the latter from their distri- 
bution to the internal parts of the cranium. The course of each vessel is indicated 
by a Hne drawn from the sternal end of the clavicle below, to a point midway be- 
tvmn angle of the jaw and the mastoid process above. 


-Surgical Anatomy of the Arteries of the Neck. Right Side. 
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At the lower part of the neck the two common carotid arteries are separated 
from each other by a very small inten^l, which corresponds to the trachea; but 
at the upper part, the thyroid body, the larynx and pharynx project forwards 
between these vessels, and give the appearance of their being placed further back 
in this situation. The common carotid artery is contained in a sheath, derived 
from the deep cervical fascia, which also encloses the internal jugular vein and 
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pneumogastric nerve, the vein lying on the outer aide of the artery, and the nerve 
between the artery and vein, on a plane posterior to both. On opening the 
sheath, these three structures are seen to be separated from one another, each 
being enclosed in a separate fibrous investment. 

lielations. At the lower part of the neck tlie common carotid artery is very, 
deeply seated, being covered by the Platysma, superficial and deep fascia?, the Sterno- 
mastoid, Sterno-hyoid, and Sterno- thyroid muscles, and by the Omo-liyoid opj)o- 
site the cricoid cartilage; but in the upper part of its course, near its termination, 
it is more siijierficial, being covered merely by the integument, riatysma, the 
superficial and deep fascia, and inner margin of the Sterno-mastoid, and is con- 
tained in a triangular space, bounded behind by the Sterno-mastoid, above by the 
posterior belly of the Digastric, and below by the anterior bi*lly of the Omo-hyoid. 
This part of the artery is crossed obliquely from within outwards by the sterno- 
mastoid artery; it is also crossed by the su])erior thyroid veins, which ter- 
minate in the internal jugular, and, descending on its sheath in front, is seen 
the descendens noni nerve, this filament being joined with branches from the 
"cervical nerves, which cross the vessel from without inwards. Sometimes the 
descendens noni is contaimMl within the sheath. The middle thyroid vein crosses 
it about its centre, and the anterior jugular vein below, the latter vessel being 
usually placed beneath the Sterno-mastoid. Behind, the artery lies in front of 
the cervical portion of the spine, resting first on the Longus colli muscle, then on 
the Rectus anticus major, from which it is separated l)y the sym])ath(*tic nerve. 
The recurrent laryngeal nerve and inferior thyroid artery cross behind the 
vessel at its lower part. Internally, it is in relation with the trachea and 
thyroid gland, the ii^ferior thyroid artery and recurrent laryngeal iutvij being 
interposed; higher up, with the larynx and pharynx. On its outer side are 
placed the internal jugular vein and pneuinogastric nerve. 

At the lower part of the neck, the internal jugular vein on the right side 
recedes from the artery, but on the loft side it approaches it, and of'ten crosses 
its lower part. This arises from the circumstance of the veins on both sid(.‘s having 
to pass towards the right side of the thorax. This is an important fact to bear 
in mind during the performance of any operation on the lower part of the left 
common carotid artery. 


Plan of the Relations of the Common Caeotiu Autkry. 
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Pemdiaxities as to Origin, The right common carotid may arise above or below its usual 
point (the upper border of the stern o-clavicular articulation^ This variation occurs in one 
out of about eight cases and a half, and is more frequently above than below the point 
stated ; or its origin may be transferred to the arch of the aorta, or it may arise in 
conjunction with the left carotid. The left commx>n carotid varies more frequently in its 
origin than the right. In the majority of cases it arises with the innominate artery, or 
where the innominate artery was absent, the two carotids arose usually by a single tnmk. 
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This vessel has a tendency towards the right side of the arch, occasionally being the first 
branch given off from the transverse portion. It rarely joins with the left subclavian, 
except in cases of transposition of the viscera. 

Poiyd of Division. The most important peculiarities of this vessel, in a surgical point of 
view, relate to its place of division in the neck. In the majority of cases, this occurs 
higher than usual, the artery dividing into two branches opposite the hyoid bone, or even 
higher ; more rarelv, it occurs below its usual place, opposite the middle of the larynx, or 
the lower border of the cricoid cartilage ; and one case is related by Morgagni, where this 
vessel, only an inch and a half in lon^h, divided at the root of the neck. Very rarely, the 
common carotid ascends in the nock without any subdivision, the internal carotid being 
wanting ; and in two cases the common carotid has been found to be absent, the external 
and internal carotids arising directly from the arch of the aorta. This peculiarity existed 
on both sides in one subject, on one side in another. 

Occasional Branches. The common carotid usually gives off no branches, but it occa- 
sionally gives origin to the superior thyroid, or a laryngeal branch, the inferior thyroid, or, 
more rarely, the vertebral artery. 

Surgical Anatomy. The operation of tying the common carotid artery may be necessary 
in a wound of that vessel or its branches, in an aneurism, or in a case of pulsating tumour 
of the orbit or skull. If the wound involves the trunk of the common carotid itself, it 
will be necessary to tie the artery above and below the wounded part. If, however, one of 
the branches of that vessel is wounded, or has an aiieurismal tumour connected with it, a 
ligature may bo applied to any part of it, excepting its origin and termination. "When the 
case is such as to allow of a choice being made, the lower part of the carotid should never 
be selected as the spot upon which a ligature should be placed, for not only is the arteiy in 
this situation placed very deeply in the neck, but it is covered by three layei’s of muscles, 
and on the left side the jugular vein, in the great majority of cases, passes obliipiely over 
its front surface. Neither should the upper end be selected, for here the superior thyroid 
veins would give rise to very considerable difliculty in the application of a ligature. 
The point most favourable for the operation is 0[)posito the lower part of the larynx, 
and here a ligature may be applied on the vessel, either above or below the point where 
it is crossed by the Omo-hvoid muscle. In the former situation the artery is most 
accessible, and it may be tied there in cases of wounds, or aneurism of any of the large 
branches of the carotid ; whilst in cases of aneurism of the upper part of the carotid, that 
part of the vessel may bo selected which is below the Orno-hyoul. It occasionally hapi^cns 
that the carotid artery bifurcates below its usual position : if the artery bo exposed at its 
point of bifurcation, both divisions of the vessel should be tied near their origin, in pre- 
ference to tying the trunk of the artery near its termination ; and if, in consequence of 
the entire absence of the common carotid, or from its early division, two ai’tcries, the 
external and internal carotids, are met with, the ligature should bo placed on that vessel 
which is found on compression to be connected wdth the disease. 

In this operation, the direction of the vessel and the inner margin of the Sterno-rnastoid 
are the chief guides to its performance. 

To tic the Common Carotid above the Omo-hyoid. The patient shoukl bo placed on his 
back with the head thrown back; an incision is to be made, throe inches long, in the 
direction of the anterior border of the Stemo-mastoid, from a little below the angle of 
the jaw to a level with the cricoid cartilage: after dividing the integument, Platysma, 
and superficial fascia, the deep fascia must be cut through on a director, so as to avoid 
wounding numerous small veins that are usually found beneath. The head may now 
be brought forwards so as to relax the parts somewhat, and the margins of the wound 
must be held asunder by copper spatulm. The dcscendens noni nerve is now exposed, and 
must be avoided, and the sheath of the vessel having been raised by forceps, is to be 
opened over the artery to a small extent. The internal jugular vein will now present itself 
alternately distended and relaxed; this should be compressed both above and below, and 
drawn outwards, in order to facilitate the operation. The aneurism needle is now passed 
from the outside, care being taken to keej) the needle in close contact with the artery, and 
thus avoid the risk of injuring the jugular vein, or including the vagus nerve. Before the 
ligature is secured, it should be ascerbiined that nothing but the artery is included in it. 

To tie the Common Carotid, below the Omo-hyoid. The patient should bo placed in the same 
situation as before. An incision about throe inches in length is to bo made parallel to the 
inner edge of the Sterno-rnastoid, commencing on a level with the cricoid cartilage. The 
inner border of the Sterno-rnastoid having been exposed, the sterno-nuistoid artery and a 
large vein, the Middle thyroid will be seen, and must be carefully avoided ; the Sterno- 
rnastoid is to bo turned outwards, and the Sterno-hyoid and thyroid muscles inwards. The 
deep fascia must now be divided below the Omo-hyoid muscle, and the sheath having been 
exposed, must be opened, tiare being taken to avoid the dcscendens noni, which here runs 
on the inner or tracheal side. The jugular vein and vagus nerve being then pressed to the 
outer side, the needle must be passed around the artery from without inwards, great care 
being taken to avoid the inferior thyroid artery, the recurrent laryngeal, and sympathetic 
nerves which lie behind it. 
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External Carotid Artery. 

The external carotid artery (fi^. 189), arisen opi)osite the upper border of the 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for-' 
wards, and then inclines backwards, to thci space between the neck of the condyle 
of the lower jaw, and the meatus auditorius, where it divides into the temporal 
and internal maxillary arteries. It rapidly diminishes in size as it ascends the 
neck, owing to the number and large size of the branches given otf from it. In 
the child, it is somewhat smaller than the internal carotid; but in the Jidult, the 
two vessels are of nearly ecpial size. At its commen(Hnnent, this artery is more 
superficial, and placed nearer the middle line than the internal carotid, and is con- 
tained in the triangular space bounded by the Sterno-mastoid behind, the Omo- 
hyoid below, and the posterior belly of the Digastric and Stylo-hyoid above; it is 
covered by the skin, platysma., deep fasciji, and anterior margin of the Sterno- 
mastoid, crossed by the hypoglossal nerve, and by the lingual and facial veins; it is 
afterwards crossed by the Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, where it lies beneath the facial 
nerve, and by the junction of* the temporal and internal maxillary veins. 

Internally is the hyoid bone, the wall of the pharynx, and the ramus of tlie 
jaw, from which it is s<?parated by a portion of the parotid gland. 

Behind it, near its origin, is the sii]>erior laryngeal nerve; and, higher up, it is 
s(».parated from the internal (‘arotid by th(» Stylo-glossus and Stylo-pharyngeus 
muscles, the glosso-pharyngeal nerve, and part of the parotid gland. 


Plan of the Relations of the External Carotid. 

Behind. 

Superior Laryngeal nerve. 
.Stylo-glossus. 

Btylo-pl laryngeus. 
Glosso-pharyngeal nerve. 
Parotid gland. 


Surgked Anatomy. Tlie appheation of a ligature to the external carotid may be required 
in cases of wounds of this vessel, or of its branches when those cannot be tied ; this, how- 
ever, is an operation very rarely performed, ligature of the common carotid being prefer- 
able, on account of the number of branches given off from the external. To tie this vessel 
near its origin, below the point where it is crossed by the Digastric, an incision about three 
inches in length should bo made along the maigin of the Sterno-mastoid, from the angle 
of the jaw to the cricoid cartilage, as in the operation for tying the common carotid. To 
tie the vessel above the Digastric, between it and the parotid gland, an incision should be 
made from the lobe of the ear to the great cornu of the Os-hyoidos, dividing successively 
the skin, platysma, and fascia. By separating the posterior belly of the Digastric .and 
Stylo-hyoid muscles which are seen at the lower part of the wound, from the parotid gland, 
the vessel will be exposed, and a ligature may be applied to it. 

Branches. The external carotid .artery gives off eight liranehes, which, for 
convenience of description, may bi? divided into four sets. (See lig. 190, Plan of 
the Branches.) 

Anterior. Posterior. Ascending. Terminal. 

Superior thyroid. Occipital. Ascending pha- Temporal. 

Lingual. Posterior .auricular. ryiigeal. Internal maxillary. 

Facial. 

The student is here reminded that many variations are met witli in the number, 
origin, and course of these branches in different subjects; but the above arr.angc- 
ment is that which is found in the great majority of cases. 


In front. 

Integument, platysma. 

Superficial and deep fascia). 

Hypoglossal nerve. 

Lingual and facial veins. 

Digastric and Stylo-hyoid muscles. 

Facial nerve and parotid gland. 

Temporal and maxillary veins. 

Internally. 
Ilyoid bone. 
Pharynx. 
Parotid gland, 
llamus of jaw. 
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• The Superior Thyroid Artery (figs. 189 and 194), is the first branch given 
off from the external carotid, being derived from that vessel just below the greater 
cornu of the hyoid bone. At its conimcncenient, it is quite superficial, being 
covered by the integument, fascite, and platysina, and is contained in the triangu- 
lar space bounded by the Sterno-mastoid, Digastric, and Ouio-hyoid muscles. 
After ascending upwards and inwards for a short distance, it curves downwards 
and forwards in an arched and tortuous manner to the upper part of the thyroid 
gland, passing beneath the Omo-hyoid, Sterno-hyoid, and Sterno-thyroid muscles; 
and distributes numerous branches to its anterior surface, anastomosing with its 
fellow of the opposite side, and with the inferior thyroid arteries. Besides the 
arteries distributed to the muscles and substjincu of the gland, its branches are 
the following. . 

Hyoid. ' r, " 

Superficial descending branch. .s - * 

Superior laryngeal. 

Crico- thyroid. 

The Hyoid is a small branch Avhich runs along the lower border of the os- 
hyoides, beneath the Thyro-hyoid muscle; and, after su])plying the muscles con- 
nected to that bone, forms an arch, by anastomosing with the vessel of the op])osite 
side. 

The Superjicial Descendhiy Branch runs downwards and outwards across the 
sheath of the common carotid firtery, and supplies the Sterno-mastoid and neigh- 
bouring muscles and integument. It is of importance! that the situation of this 
vessel be remembered, in the operation for tying the common carotid artery. 

The Superior Laryngeal^ largiT than ('itlnu* of the preceding, accompanies the 
superior laryngeal nerve, beneath the Thyro-hyoid muscle; it pierces the thyro- 
hyoidean membrane, and supplies the muscles, mucous membrane, and glands 
of the larynx and epiglottis, anastomosing with the lu’anch from the opposite 
side. 

The Crico^thyroid (Inferior laryngeal) is a small branch whicdi runs trans- 
versely across the crico-thyroid membrane, communicating with the ai’tery of the 
opposite side. The position of this vessel should be remembered, as it may prove 
the source of troublesome Incmorrhage during the operation of laryngotomy. 

Surgical Anatomy, The superior thyroid, or some of its branches, are occasionally 
* divided in cases of cut throat, giving rise to considerable haemoiThage. In such cases, the 
artery should be secured, the wound being enlarged for that purpose, if necessary. The 
operation may be easily performed, the ijosition of the aiiicry being very superficial, and 
the only structures of importance covering it, being a few small veins. The operation of 
tying the superior thyroid artery, in bronchocele, has been performed in numerous instances 
with partial or temporary success. When, however, the collateral circulation between this 
vessel with the artery of the opposite side, and with the inferior thyroid is completely 
re-established, the tumour usually regains its former size. 

The Ltxoual Artery (fig. 194) arises from the external carotid between the 
superior thyroid and facial; it runs obli(jucly upwards and inwards to the greater 
cornu of the hyoid bone, then y)asses horizontally forwards parallel with the 
great cornu, and, ascending perpendicularly to the under surface of the tongue, 
turns forwards on its under surface as far as the tip of that orgjin, under the name 
of the ranine artery. 

Relations, Its first, or oblique portion, is superficial, being contained in the tri- 
angular inter-muscular space already described, resting upon the Middle constrictor 
muscle of the pharynx, and covered in by the Platysina and fascia of the neck. 
Its second, or horizontal portion, also lies upon the Middle constrictor, being covered 
\ at first by the tendon of the Digastric, and the Stylo-hyoid inuscl^ ftjlid afterwjQXds 
ij by the ITyo-glossus, the latter hiuside separating it from the hypoglossal* nerve. Its 
third, or ascending portion, lies between the I lyo-g lossus and Gehio-hyo- glossim 
muscles. The fourth, or terminal part, undiT thoTiamo of the rahmeTFuiiiirSIdng 
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the tinder surRice of the tongue to its tip, it is very superficial, being covered only 
by the mucous membrane, and rests bn the Lingnalis on tlie outer side of the Genio- 
hyo-glossus. The hypoglossal nerve lies nearly parallel with the lingual artery, 
separated from it, in the second part of its course, by the Hyo-glossus muscle. 

The branches of the lingual artery are the 

Hyoid Sublingual. 

Dorsalis Lingiuc. Ranine. 

The Hyoid branch runs along the uppt'r border of the hyoid bone, supplying 
the muscles attached to it, and anastomosing with its fellow of the opposite 
side. 

<The Dorsalis TAnguee (fig. 194) arises from the lingual artery beneath the Hyo- 
glossus muscle; ascending to the dorsum of the tongue, it supplies its mucous 
membrane, the tonsil, soft palate, and epiglottis; anastomosing with its fellow from 
the opposite side. 

The Sublingual, a branch of bifurcation of flic lingual artery, arises at the 
anterior margin of the Hyo-glossus muscle, and running forwards and outwiii’ds 
beneath the Mylo-hyoid to the sublingual gland, suppli(‘s its substance, giving 
branches to the Mylo-hyoid and neighbouring muscles, the mucous membrane of 
the mouth and gums. 

The Ranine may be regarded as the continuation of the lingual artery; it runs 
along the under surface of the tongu(‘, resting on the Liugualis, and covenMl by the 
mucous membrane of the mouth; it lies on the outer sideol* the (lenio-liyo-glossus, 
and is covered in by the Hyo-glossus and Stylo-glossus, aecompani(*d by the gusta- 
tory nerve. On arriving at the tip of the txmgue, it anjistomoses with the artery 
of the oj)posite side. These vessels in the mouth are placed one on each side 
of the fra^num. 

Surgical Anatomy, Tho lingual artery may bo divided near its origin in cases of cut 
throat, a complication that not unfrcquently happens in this class of wounds, or severe 
haemorrhage which cannot bo restrained by ordinary means may ensue from a wound, or 
deep ulcer of the tongue. In the former case, the primary wound may be enlarged if ne- 
cessary, and the bleeding vessel at once secured. In the latter case, it has boon suggested 
that the lingual artery should be tied near its origin. If tlio student, however, will observe 
the depth at which this vessel is placed from the surface, tho number of important parts 
which surround it on every side, and its occjisional irregularity of origin, the great difficulty 
of such an operation will be apparent; under such circumstances, it is more advisable 
that the external or common carotid should bo tied. 

Troublesome hiemorrliage may occur in the division of the frajiium in children, if the 
ranine artery, which lies on each side of it, is cut throu^li. Tho stinlent should remember 
that the operation is always to bo performed with a pair of blunt pointed scissors, which 
should be so held as to divide tho part in tho direction dowjiwanls and backwards; the 
ranine artery and veins are then avoided. 

The Facial Artery (fig. 191) arises a little above the lingual, and ascends 
obliquely forwards and upwards, beneath the body of the lower jaw, to the sub- 
maxillary gland, in which it. is imbedded; this may be called tlu^ cervicjil pjirt of 
the artery. It then curves upwards over the body of the jaw at the anterior infe- 
rior angle of the Masseter muscle, ascends forwards and upwards across the cheek 
to the angle of the mouth, passes up along the side of the? nose, and t(U’minates at 
the inner canthus of the eye, under the name of the angular art(?ry. This vessel, 
both in the neck, and on the face, is remarkably tortuous; in the former situation, 
to accommodate itself to the movements of the [diary nx in deglutition; and in the 
latter, to the movements of the jaw, and of the lips and cheeks. 

Relations, In the neck its origin is superficial, being covered by tho integument, 
Platy8ma,and fascia; it then passes beneath the Digastric and Stylo-hyoid muscles, 
and the submaxillary gland. On the face, where passing over the body of the 
lower jawV it is comparatively superficial, being covered by the Platysma. In this 
situation its pulsation may bo distinctly felt, and compression of the vessel effec- 
tually made against the bone. In its course over the face, it is covered by the 
integument, the fat of the cheek, and, near the angle of the meufli, by the Pla- 
tysma and Zygomatic muscles. Tt rests on the Buccinator, the Levator anguU 
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oris, and the Levator labii superioris alseque nasi. It is accompanied by the facia] 
vein throughout its entire course; the vein is not tortuous like the artery, and, on 
the face, is separated from that vessel by a considerable interval. The branches 
of tlie facial nerve cross this vessel, and the infra-orbital nerve lies beneath it. 

The branches of this vessel may be divided into two sets, those given off below 
the jaw (cervical), and those on the face (facial). 


Cervical Branches. 


Facial Branches. 


Inferior or Ascending Palatine. 
Tonsillitic. 

Submaxillary. 

Submental. 


Muscular. 

Inferior Labial. 
Inferior Coronary. 
Superior Coronary. 
Lateralis Nasi. 
Angular. 



The Inferior or Ascending Palatine (fig. 194) ascends between the Stylo- 
glossus and Stylo-pharyiigcus to the outer side of the pharynx. After supplying 
these muscles, the tonsil, and Eustachian tube, it divides near the Levator palati 
into two branches, one follows the course, of the Tensor palati, supplies the soft 
palate and the palatine glands; the other passes to the tonsil, which it supplies; 
anastomosing with the tonsillitic artery. These vessels inosculate with the pos- 
terior palatine branch of the internal maxillary artery. 
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Tho Tonsillitic branch (fig. 194) passcR up along tlio side of tlic pliarynx, and 
perforating the Superior constrictor, ramifies in the substance of the tonsil and 
root of the tongue. 

The Submaxillar^ consists of three or four large branches, which supply the 
submaxillary gland, some being prolonged to the neighbouring muscles, lymphatic 
glands, and integument. 

'Hie Submental^ the largest of the cervical branches, is given off from the facial 
artery just as that vessel quits tho submaxillary gland; it runs forwards upon the 
Mylo-hyoid muscle, just below the body of the jaw, and beneath the Digastric; 
after supplying tho muscles attached to the jaw, and anastomosing with the sub- 
lingual artery, it arrives at the symphysis of the chin, where it divides into a 
superficial and a deep branch; the former turns round tho chin, and passing 
between the integument and Depressor labii inferioris, supplies both, and anasto- 
moses with the inferior Labial. The deep branch passes between that muscle and 
the bone, supplies the lip; anastomosing with the inferior labial and mental 
arteries. 

Tho muscular branches are distributed to the internal Pterygoid, Masseter, and 
Buccinator. 

The Inferior Labial ])asscs beneath the Depressor anguli oris, to supply the 
muscles and integument of the lower lip, anastomosing with the inferior coronary 
and sub-mental branches of the facial, and with the mental branch of the inferior 
dental artery. 

The Inferior Coronary ^ is derived from the facial artery near the angle of the 
mouth; it |)asses ujiwards and inwards beneath the Depressor anguli oris, and, 
penetrating the Orbicularis muscle, runs in a tortuous course along the edge of 
the lower lip between this muscle and the miujous membrane, inosculating with 
the artery of tho opposite side. This .nrtery supplies the labial glands, the mucous 
inombranc, and mus(des of the lower lip; and anastomoses with the inferior labial, 
and mental branch of the inferior dental artery. 

The Sujwrior Coronary is larger, and more tortuous in its course than the pre- 
ceding. It follows the same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives olf in ils 
course two or three vessels which ascend to the nose. One, named the artery of 
the septum, ramifies on the septum of the nares as far as the point of the nose; 
another supplies the ala of the nose. 

The Lateralis Nasi is derived from tho facial, as this vessel is ascending along 
the side of tho nos(?; it supplies the ala and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infra-orbital. 

The Anyular Artery is tho termination of the trunk of the facial; it ascends to 
the inner angle of the orbit, accompanied by a largo vein, the angular ; it distri- 
butes some branches on the cheek which anastomose with the infra-orbital, and 
after supplying the lachrymal sac, and Orbicularis muscle, terminates by anasto- 
mosing with the nasal branch of the ophthalmic artery. 

The anastomoses of the facial artery are very numerous, not only with the 
vessel of the opposite side, but with oilier vessels from different sources; viz., Avith 
the sub-lingual branch of the lingual, Avith the mental branch of the inferior dental 
as it emerges from the denial foramen, Avith the ascending pharyngeal and posterior 
palatine, and Avith the ophthalmic, a branch of the internal carotid; it also inoscu- 
lates w'ith tho transverse facial, and Avith the infra-orbital. 


Peculiarities, Tlio facial artery not unfrcquently arises by a common trunk Avith the lin- 
gual. This A’casel also is subject to some variations in its size, and in the extent to Avhich 
Ab »applies tho face. It occasionally terminates as the submental, and not unfrcquently 
supplies the face only as high as the angle of the mouth or nose. The deficiency is ‘then 
supplied by enlargement of one of the neighbouring arteries. 
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Surgical Anatomy, The passage of the facial artery o^er the body of the jaw would ap- 
pear to afford a favourable position for the application of pressure in cases of hcemorrhage 
from the lips, the result either of an accidental wound, or from an operation ; but its ap- 
plication is useless, on account of the free comm\iiiication of this vessel with its fellow, 
and with numerous branches from different sources. In a wound involving the lip, it is 
better to seize the part between the fingers and evert it, when the bleeding vessel may be 
at once secured with a tenaculum. In order to prevent haimorrhage in cases of excision, 
or in the removal of diseased growths from the part, the lip should be compressed on each 
side between the finger and thumb, whilst tlio surgeon excises the diseased part. In order 
to stop hsumorrhage where the lip has been divided in an operation, it is necessary in uniting 
the eugfci of the wowid, to pass the sutures through the cut edges, almost as deep as its 
mucous surface ; by these means, not only are the cut surfaces more neatly adapted to 
i^cVother,*^but.th^.pqi^sibil^ of hm.tp^hage is prevented by including in the suture the 
divided artery. If the suture is, on the contrary, passed through merely the cutaneous 
pOi^oiKofsUaia wjof^d,«'hspmcuThage occurs into the cavity of the mouth. The student 
should, lastly, observe the relhtian^6f the^^ugulali artery to the lachrymal sac, and it will 
be seen that, as the vessel passes up along thp inner margin of the orbit, it ascends on its 
nasal side. In operating for fistula lachryfhMi^4tie«*ac should always be opened on its 
outer side, in order that this vessel should bo avoided. 


The Occipital Arteky arises from the posterior part of the external carotid, 
opposite th^ facial, near the low'er margin of the Digastric muscle. At its origin, 
it is covered by the posterior belly of the Digastric and Stylo-hyoid muscles, and 
part of the parotid gland, the hypo-glossal nerve winding around it from behind 
forwards; higher up, it passes across the internal carotid artery, the internal jugular 
vein, and the pnciimogastric and spinal accessory nerves; it then ascends to tlie 
interval betwcjcn the transverse process of the atlas, and the mastoid process of 
the temporal bone, passes horizontally backwards, grooving the surface of the latter 
bone, being covered by the Sterno-mastoid, Splenius, Digastric, and Trachelo- 
mastoid muscles, resting upon the Complexus, Superior oblique, and Rectus pos- 
ticus major muscles; it them passes vertically upwards, piercing the cranial at- 
tachment of the Trapezius, and ascends in a tortuous course on the occiput as 
liigh as the vertex, where it divides into numerous branches. 

The branches given off from this vessel arc, 

Muscular. Inferior mcningcjil. 

Auricular. Artcria princeps cervicis. 

The Muscular Branches supply the Digastric, Stylo-hyoid, Sterno-mastoid, 
Splenius, and Trachclo-mastoid muscles. The branch distributed to the Sterno- 
mastoid is of a large size. 

The Auricular Branch supplies the back part of the concha. 

The Meningeal Branch, ascends with the internal jugular vein, and enters the 
skull through the foramen laccrum postcrius, to snpply the dura mater it the 
posterior fossa. 

The Arteria Princeps Cervicis (fig. 1 94), is a large vessel which descends along 
the back part of the neck, and divides into a superficial and deep branch. The 
former runs beneath the Splenius, giving off branches which perforate that muscle 
to supply the Trapezius, anastomosing with the superficial cervical artery; the 
; latter passes beneath the Complexus, between it and the Semi-spinal is colli, and 
) anastomoses with the vertebral, and deep cervical branch of the superior inter- 
j costal. The anastomosis between this vessel and the profunda cervicis serves 
I maimly to establish the collateral circulation after ligature of the carotid or 
subclavian artery. . 

The cranial branches of the occipital artery are distributed upon the occiput; 
they are very tortuous, and lie between the integument and Occipito-frontalis, 
anastomosing with their fellows of the opposite side, the posterior auricular, and 
temporal arteries. They supply the posterior part of the Occipito-frontalis muscle, 
the integument, pericranium, and one or two branches occasionally pass through the 
parietal or mastoid foramina, to supply the dura mater. 

The Posterior Auricular Artery (fig. 19 1) is a small vessel, which arises 
from the external carotid, above the Digastric and Stylo-hyoid muscles, opposite 
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the apex of the styloid process. It ascends, under cover of the parotid gland, to 
the groove between the cartilage of the ear and the mastoid process, immediately 
above which it divides into two branches, an anterior, which passes forwards to 
anastomose with the posterior division of the temporal, and a posterior, which 
communicates with the occipital. Just before arriving at the nuistoid process, 
this artery is crossed by the portio du ra, and has beneath it the spinal accessory 
nerve. ’ 

Besides several small branches to the Digastric, Stylo-hyoid, and Sterno-mas- 
toid muscles, and to the parotid gland, this vessel gives otf two branches. 

Stylo-mastoid. Auricular. 

The Stylo -mastoid Branch enters the ^lo-mastoid foramen, and supplies the 
tympanum, mastoid cells, and semi-circular canals. In the young sul)ject, a 
branch from this vessel forms, with the tympanic branch Irom the internal 
maxillary, a delicate vascular circle, which surrounds the auditory meatus, and 
from whicli delicjite vessels ramify on the membrana tympani. 

The Auricular Branch is distributed to the posterior part of the cartilage 
of the ear, upon which it minutely ramifies, some branches curving round its 
margin, others perforating the fibro-cartilage, to supply its anterior surface. 

The AscENDiNd PiiAKYNGEAL Akteuy (fig. 1 94), thc smallest branch of the 
external carotid, is a long slender vessel, deeply seated in thc neck, beneath the 
other brandies of the external carotid and Stylo-pharyngcus muscle. It arises 
from thc posterior p«art of the external carotid, and ascends the neck to the under 
surface of the base of the skull. It lies upon the Rectus capitis anticus major, 
between the internal carotid, and the outer wall of the pharynx. Its branches 
may bo subdivided into three sets: i. Those directed outwards to supply 
muscles and nerves, 2, Those directed inwards to the pharynx. 3. Meningeal 
branches. 

External. Pharyngeal. 

Meningeal. 

The External Branches are numerous small vessels, which supply the Recti 
antici muscles, the sympathetic, lingual, and pneumogastric nerves, and the 
lymphatic glands of the neck, anastomosing with the ascending cervical branch 
of the subclavian arteiy. 

Thc Pharyngeal Branches arc three or four in number. Two of these descend 
to supply the Middle and Inferior constrictors and the Stylo-pharyngeus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwards, running upon the Superior constrictor, and 
sending ramifications to the soft palate, Eustachian tube, and tonsil, taking the 
place of the ascending palatine branch of the facial artery, when that vessel is 
of small size. 

The Meningeal Branches consist of several small vessels, whicli pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen laccruni_poateriu8 with the 
internal jugular vein, A second passes through the foramen lacerum basis cranii; 
and occasionally a Unrd through thc anterior condyloid foramen. They arg all 
distributed to the dura mater. 

The Tempokal Artery (fig. 19 1), the smaller of the two terminal branches 
of thc external carotid, appears, from its direction, to be the continuation of that 
vessel. It commences in the substance of the parotid gland, in thc interspace 
between the neck of the condyle of the lower jaw and thc external meatus; cross- 
ing over the root of the Zygonua, immediately beneath thc integument, it divides 
about two inches above the zygomatic arch into two branches, an anterior and a 
posterior. 

The Anterior Temporal inclines forwards over the forehead, supplying the 
muscles, integument, and pericranium in this region, and anastomoses with the 
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suprji-orbital and frontal arteries, its branches being directed from before back- 
wards. 

The Posterior Temporal^ larger than the anterior, curves upwards and back- 
wards along the side of the head, lying above the temporal fascia, jind inosculates 
witli its fellow of the opposite side, and with the posterior auricular and occii)ilal 
arteries. 

The temporal artery, as it crosses the zygoma, is covered by the Attrahens 
aurem muscle, and by a dense fascia given oil* from the parotid gland; it is also 
usually crossed by one or two veins, and accompanied by branches of the facial 
nerve. Besides some twigs to the parotid gland, the articulation of the jaw, and 
to the Masseter muscle, its branches are the 

Transverse facial. Middle temporal. 

Anterior auricular. 

The Transverse Facial is given olf from the temporal before that vessel cpiits 
tlie parotid gland; running forwards through its substance, it ])asses transversely 
across the face, ]>etween Stenon’s duct and the lower bord(*r of tlie zygoma, and 
divides on the side of the face into numerous branch(*s, which siipjily the parotid 
gland, the Ma.sseter muscle, and the integument, anastomosing with the facial 
and infra-orbital arteries. This vessel rests on the Masseter, and is accom- 
panied by one or two branches of the facial nerve. 

The Middle Temporal Arterp arises immediately above the zygomatic arch, and 
perforating the temporal fascia, supplies the Temporal musculo, anastomosing with 
the deep temporal branches of the internal maxillary. It occasionally gives otf 
an orbital branch, which runs along the upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orbit; it supplies the 
Orbicularis, and anastomoses with the lachrymal and palpebral branches of the 
ophthalmic firtery. 

The Anterior Auricnlar Branches are distributed to the anterior portion of the 
pinna, the lobuh*, and part of the external meatus, anastomoit^ng with branches 
of the posterior auricular. 

Surplcal Anatomy, It occasionally happens that the surgeon is called upon to perform 
the operation of arteriotomy upon this vessel in cases of intiarrirnation of the eye or brain. 
Under these circumstances, the anterior branch is the one usually selected. If the student 
will consider the relations of the trunk of this vessel with the surrounding structures, as 
it crosses the zygomatic arch, he will observe that it is covered by a thick and dense fiiscia, 
crossed by one or two veins, and accompanied by branches of the facial and temporo- 
auricular nerves. Bleeding should not be performed in this situation, as considerable dilfi- 
culty may arise from the dense fascia covering this vessel preventing a free flow of blood, 
and considerable pressure is requisite afterwards to repress it. Again, a varicose aneurism 
may be formed by the accidental opening of one of the veins covering it ; or severe 
neuralgic pain may arise from the operation implicating one of the nervous filaments 
which accompany the artery. 

The anterior branch, is, on the contrary, subcutaneous, is a large vessel, and as readily 
compressed as any other portion of the artery ; it should consequently always be selected 
for the operation. 

The Intehnal Maxillary, the larger of the two terminal branches of the 
external carotid, passes inwards, at right angles from that vessel, behind the neck 
of the lower jaw, to supply the deep structures of the face. At its origin, it is 
imbedded in tlie substance of the parotid gland, being on a level with the lower 
extremity of the lobe of the ear. 

In the first part of its course (maxillary portion), the artery passes horizon- 
tally forwards and inwards, between the ramus of the jaw, and the internal 
lateral ligament. The artery here lies parallel with the auricular nerve; it 
creases the inferior dental nerve, and lies beneath the narrow portion of the 
External pterygoid muscle. 

In the second part of its course (pterygoid portion), it ascends obliquely for- 
wards and upwards upon the outer surface of the External pterygoid muscle, being 
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In the third part of its course (spheno-maxillarj portion), it approaches the 
superior maxillary bone,’ crosses the interval between the two heads of the Exter- 
nal pterygoid, and enters the spheno-maxillary fossa, where it lies in relation 
with Meekers ganglion, and gives off its terminal branches. 

Peculiariti^. Occasionally, this artery passes between the two Pterygoid muscles. The 
vessel in this case passes forwards to the interval between the two heads of the External 
pterygoid, in order to reach the maxillary bone. Sometimes, the vessel escapes from be- 
neath the External pterygoid by perforating the middle of this muscle. 

192. — The Internal Maxillary Artery, and its Branches. 



The branches of this vessel may be divided into three groups, eorrespondinj] 
with its three divisions. 

Braxches prom the Maxillary Portion. 

Tympanic. Small meningeal. 

Middle meningeal. Inferior dental. 

The Tympanic Branch passes upwards behind the articulation of the lower 
jaw, enters the tympanum through the fissura Glaseri, supplies the Laxator tym- 
pani, and ramifies upon the membrana lympani, anastomosing with the stylo- 
mastoid and Vidian arteries. 

The Middle Meningeal is the largest of the branches which supply the dura 
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mater. It arises from the internal maxillaiy between^ the internal lateral ligament, 
and the neck of the jaw, and ascends verticaUy upwards to the 
in the spinous process of the sphenoidT boUeT^ On enterihg'^'tbo ^anuun^niin^ 
intd two branches, an anterior, and a postt^rior. The anterior branch, the larger, 
crosses the great ala of tlie sphenoid, and reaches the groove, or canal, in the an- 
terior inferior angle of the parietal bone; it then divides into branches which 
spread out between tl\e dura mater and internal surface of the cranium, some 
passing upwards over the parietal bone as far as the V(irtex, and others backwards 
to the occipital bone. 'Fhe posterior branch crosses the squamous portion of the 
temporal, and on the inner .surface of the parietal bone divides into branches which 
supply the posterior part of the dura mater and cranium. The branches of this 
vessel are distributed to the dura mater, l)ut chiefly to the bones; they anastomose 
with the arteries of the opposite side, and with the anterior and posterior 
meningeal. 

The middle meningeal, on entering the cranium, gives off the following colla- 
teral branches: i. Numerous small vessels to the ganglion of the fifth nerve, 
and to the dura mater in this situation. 2. A braiicli to the facial nerve, which 
enters the hiatus Fallopii, supplies the facial nerve, and anastomoses with the stylo- 
mastoid branch of the occipital artery. 3. Orbital branches, wliich pass through 
the sphenoidal fissure, or through separate canals in the great wing of the sphe- 
noid, to anastomose with the lachrymal or other branches of the ophthalmic artery. 
4. Temporal branches, which pass through foramina in the great wing of the 
sphenoid, and anastomose in the tem[»oral fossa with the deep temporal arteries. 

'Fhe Small Meninffeal is sometimes derived from the pre(!eding. It enters the 
skull through the ibramen ovalcj and supplies the Gasserian ganglion and dura 
mater. Before entering tlie cranium, it gives off a branch to the nasal fossa and 
soft palate. 

The Inferior De/ntal descends with the dental nerve, to the foramen on the 
inner sidp of the ramus of the jaw. It runs along the d(*iital canal in the sub- 
stance of the bone, accoiTipani<*d by the nerve, and op])osite tho bicuspid tooth di- 
vides into two branches, an incisor, which is continued forwardsibeneath the incisw 
teetJi as far as the symphysis, where it anastomoses Avith the artery of the opposite 
side; the other, the mental, escaja^s with the nerve at the mental foraiiieii, supplies 
the structures composing the cliin, and anastomoses with the submental, inferior 
labial, and infiudor coronary arteries. As the dental artery enters the foramen, it 
gives off a niylo-liyoid branch, Avhich runs in the mylo-hyoid groove, and ramifies 
on the under surface of the Mylo-hyoid muscle. The dental and incisor arteries 
during their course through the; substance; of the bone, give oft* a fcAV twigs which 
are lost in the di])loe, and a series of branches which corres])ond in number to tho 
roots of the teeth; these enter the minute apertures at the extremities of the 
fangs, and ascend to sui)ply the pulp of the teeth. 


BkANCIIES of TllK SECOND, OU PtERYGOID PORTION. 

Deep temporal. Masseteric, 

r Pterygoid. Buccal. 

These branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

The Deep Temporal Branches^ tAvo in number, anterior, and posterior, each 
occupy that part of the temporal fossa indicated by its name. Ascending between 
the Temporal muscle and pericranium, they supply that muscle, and anastomose 
with the other temporal arteries. The anterior branch communicating with the 
lachrymal through small branches Avhich perforate the malar bone. 

Tho Pterygoid Branches^ irregular in their number and origin, supply the 
Pterygoid muscles. 

The Masseteric is a small branch which passes outwards above the sigmoid 
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notch of the lower jaw, to the deep surface of the Masseter. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and transverse 
facial arteries. ^ 

The Buccal is a small branch which runs obliquely forwards between the Inter- 
nal pterygoid, and the ramus of the jaw, to the outer surface of the Buccinator, 
to which it is distributed, anastomosing with branches of the facial artery. 


Branches op the Third, or Spueno-maxillary Portion. 

Alveolar. Vidian. 

I n fra-orbi tal. Ptorygo-palatine. 

Posterior or Descending palatine. Nasal or Spheno-palatine. 

The ul/vcofor is given off from the internal maxillary by a common branch 
with the infra-orbital, and just as the trunk of the vessel is passing into the 
sphono-maxillary fossa. Descending upon the tuberosity of the superior maxillary 
bone, it divides into numerous branches; one, t he su perior dental, larger than Jthe 
rest, supplies th e_ molar and bicu spid teeUi ; its branches entering the foramina in 
the alveo lar process, some branches pierce the bone to supj)ly the lining of^he 
antrum, and others are continued forwards on the alveolar process to suppIjTlie 
gums. 

Th(i Infra-orhital a])pears, from its direction, to be the continuation of the trunk 
of the internal maxillary. It arises Irom that vessel by a common trunk with the 
preceding branch, and runs along the in Ira-orbital canal with the superior maxillary 
iierv(?, emerging upon the face at the infra-orbital foriimen, beneath the Levator 
iiSliT siiperioris. Whilst contained in the canal, it gives off branches which ascend 
int<» the orbit, and su|)])ly the Inferior rectus, and Inferior oblique muscles, and 
the lachrymal gland. Other branches descend through canals in the bone, to 
supi>ly the mucous membnine of the antrum, and the front teeth qf.thp. upper jaw. 
On the face, it supplies the lachrymal sac, and inner angle of the orbit, anasto- 
mosing with the facial and nasal branch of the ophthalmic arteries; and other 
branches descend beneath the elevator of the up}>er lij), and anastomose with the 
transverse facial and buccal branches. 

The four remaining brandies arise from that portion of the internal maxillary 
which is contained in the spheno-niaxillai’y fossa. 

The Descending Palatine passes down along the jiosterior palatine canal with the 
])osterior palatine branches of Meckefs ganglion, and emerging from the posterior 
palatine foramen, runs forwards in a groove on the inner side of the alveolar bor- 
der of the hard palate, to be distributeil to the gums, the mucous membrane of the 
hard palate, and palatine glands. Whilst it is eontiiined in the palatine canal, it 
gives off branches, which descend in the accessory palatine canals to supply the 
soft palate, anastomosing with the ascending palatine artery; and anteriorly it ter- 
minates in a small vessel, which ascends in the anterior palatine canal, and anasto- 
moses with the artery of the septum, a branch of the spheno-palatine. 

The Vidian Branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum. 

The Pterygo^Palatine is also a very small branch, which passes backwards 
through the pterygo-palatine canal with the pharyngeal nerve, and is distributed 
to the upper part of the pharynx and Eustachian tube. 

The Nasal or Spheno- Palatine passes through the spheno-palatine foramen 
into the cavity of the nose, at the back part of the superior meatus, and divides 
into two branches; one internal, the artery of the septum, passes obliquely do^vn- 
wards and forwards along the septum nasi, supplies the mucous membrane, and 
anastomoses in front with the ascending branch of the descending palatine. The 
external branches, two or three in number, supply the mucous membrane covering 
the lateral wall of the nores, the antrum, and the ethmoid and sphenoid cells. 
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Surgical Anatomy OF THE Triangles op the Neck. 


The student having studied the relative anatomy of the large arteries of the 
neck and their branches, and the relations they bear to the veins and nerves, should 
now examine these structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are being constantly 
performed. 

For this purpose, the Storno-mastoid, or any other muscles that have been 
divided in the dissection of these vessels, should be replaced in their normal posi- 
tion, the head should be supported by placing a block at the back of the neck, and 
the face turned to the side opposite to that which is being examined. 

The side of the neck presents a somewhat quadrilateral outline, limited, above, 
by the lower border of the body of the jaw, and an imaginary line extending from 
the angle of the jaw to the mastoid process; below, by the prominent upper bor- 
der of the clavicle; in front, by the median line of the neck; behind, by the ante- 
rior margin of the Trapezius muscle. This space is subdivided into two large 
triangles by the Stemo-mastoid muscle, which passes obliquely across the neck, 
from the sternum and clavicle, below, to the mastoid process, above. The anterior 
margin of this muscle forms a prominent ridge beneath the skin, which serves as 
a guide to the surgeon in the operation for applying a ligature to the common 
carotid artery, or in ccsophagotomy. The triangular space in front of this muscle 
is called the anterior triangle^ and that behind it, the posterior triangle. 


Anterior Triangular Space. 


The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum; behind, by the anterior margin of the Sterno-mastoid; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a 
line extending from the angle of the jaw to the mastoid process; its apex is formed 
below by the sternum. This space is covered in by the integument, superficial 
fascia, Platysma, deep fasciji, crossed by branches of the facial and superficial cer- 
vical nerves; and subdivided into three smaller triangles by the Digastric muscle, 
above, and the anterior belly of the Omo-hyoid, below. These are named, from 
below upwards, the inferior carotid triangle, the superior carotid triangle, and the 
Bubmaxillary triangle. 

Each of these spaces must now be separately examined. 

The Inferior Carotid Triangle is limited, in front, by the median line o^he 
neck; 'behind, by the anterior margin of the Sterno-mastoid; above, by the ^ante - 
rior b'elly of the pmo-hyoid ; and it is covered in by the integument, Platj^ma, 
suj[>crficial and deep fascism; ramifying between which, is seen tlSe cutaneous 
descending branch of the superficial cervical nerve. Beneath these superficial 
strulctures, are the Sterno-hyoid and Sterno-thyroid muscles, which, together wjth 
the anterior margin of the Sterno-mastoid, conceal the lower part of the .com- 
ij^qu carotid artery. This vessel is enclosed within its sheath, together with 
the intemal jugular vein and pneuraogastric nerve ; the vein lying on th e out er 
aide of the artery on the right side of the neck, but overlapping it, or passing 
directly across it on the left side; the nerve lying between the arteiy and vein,, on 
^l^anc posterior to both. In front of the sheatlTare a few filaments descending 
fifom the loop of communication between the descendens and communic ans POPi ; 
behind the sheath is seen the inferior thyroid artery, tfie recurrent laryngeal and 
I s ympathetic n erves; and on its inner side, the tracTSea^ the thyroid ^anClnuch 
I more prominent in the female than in the male, and the lower part of the lar^x. 
In the upper part of this space, the common ciirotid artery may be tied b6low the 
Omo-hyoid muscle. 

The Superior Carotid Triangle is bounded, behind, by the Sterno-mastoid; 
below, by the anterior belly of the Omo-hyoid; and above, by the posterior belly 
of the Digastric muscle. Its floor is formed by parts of the Thyro-hyoid, Hyo- 
glossuB, and the inferior and middle Constrictor muscles of the pharynx; and it is 
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covered in by the integument, Plaiysmt'i, superficial and deo]) fasciie; ramifying 
between which, are branches of the facial and superficial cervical nerves. This 
space contains the upper part of the common carotid artery, which bifurcates 
opposite the upper border of the thyroid cartilage into the (‘xternal and internal 
carotid. TJiese vessels are conceahid from view by the anterior margin of the 
Sterno-mastoid muscle, which overlaps them. The external and internal carotids 
lie sidii by side, the external being the most anterior of the two. The following 
branches of* the external carotid .are also met with in this space; the superior 
thyroid, which runs forw.ards and downwards; the lingual, whicli passes directly 
forwards; the facial, forwards and upwards; the occipital is directed backwards; 
and the ascending pharyngeal runs directly upwards on tlie inner side of the 
internal carotid. The veins met with are, the internal jugular Avhieh lies on the 
outiT side of the common and int(U'n«al carotid vessels, and veins corresponding to 
tin? above mentioned branch(‘S of the ext(*mal carotid, viz., tin? superior and middle 
thyroid, the lingual, facial, .ascending ph.ary ngeal, and sometimes the occipital; all 
of which accompany their corresponding arteries, and terminate in the internal 
jugular. In front of the she.ath of the common carotid is the descendens noni, the 
iiypo-gloss.al, from which it is derived, crossing both carotids above, curving .around 
tlie occipital artery at its origin. Within the sheath, b(‘tween the artery .and vein, 
and behiml both, is the pneumogastric nerve; behind the sheatli, the sympathetic. 
()n the outer side of the vessels the spinal a(;cessory nerve runs for a short distance 
before it pierces the Sterno-mastoid muscle; and on tlie inner side of the internal 
c.arotid, just below the hyoid bone, may be seen the superior larynge.al nerve; and 
still more inferiorly, tlie external laryngeal nerve. The upper part of the larynx 
.and the pharynx, are also found in the front part of this space. 

Th(5 Snhmnidllanj TriautjU corresponds to that jiart of the neck immediately 
bemeath llui body of the jaw. It is bounded above, by the lower border of the 
body of the jaw, the parotid glaml, and mastoid process; behind, by the posterior 
belly of the Digastric and Stylo-hyoid muscles; in front, by the middle lino of the 
neck. The door of this sp.ace is formed by the .anterior belly of the Digastric, 
the Mylo-hyoid, and llyo-glossiis muscles; and it is covered in by the integument, 
Platysnni, su|)crficial and deep fascia:^; ramifying between which, .are brandies of 
the facial and ascending lilanients of the superficial cervical nerve. This space 
contains, in front, the submaxillary gland, imbedded in which, are the facital 
artery and vein, .and their gl.andular br.anches; lieneath this gland, on the sur- 
face of the Mylo-hyoid musde, aia; the submental artery, and the mylo-hyoid artery 
and nerve. The posterior part of this sp.ace is separated from the anterior part, by 
the stylo- maxillary ligament, it (tontains the external carotid .artery, ascending 
deeply in the substance of the parotid gland; this vessel here lies in front of and 
superficial to the internal c.arotid, being crossed by the faci.al nerve, and giving off 
in its course the jiosterior auricular, temporal and internal maxilLary br<anches; 
more deeply seated is tlie internal carotid, the internal jugular vein, and the 
pneumogastric nerve, separated from the external carotid, by the Stylo-glossus and 
Stylo-pharyngcus muscles, .and the glosso-pharyngeal nerve. 

PoSTEltlOR TrIANGULAU SpACE. 

The posterior tri.angular sp.ace is bounded in front by the Sterno-m.astoid 
muscle, behind, by the anterior margin of the Trapezius; its base corresponds to 
the upper border of the clavicle, its .apex to the occiput. This space is crossed 
about an inch .above the clavicle by the posterior belly of the Omo-hyoid, Avhich 
divides it uiiccpially into two, an upiier or occipital, .and a lower or subclavian. 

The Occipital,, the larger of the two posterior triangles, is bounded in front by 
the Sterno-mastoid; behind by the Trapezius; below by the Omo-hyoid. Its 
floor is formed from above downwards by the Splenius, Levator anguli scapul®, 
and the Middle and Posterior scaleni muscles. It is covered in by the integu- 
ment, the Platysma below, the superficial and deep fasci®, and crossed, above, 
by the ascending branches of the cervical plexus, the spinal accessory nerve is 
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directed obliquely across the space from the Sterno-mastoid, which it pierces, to 
the under surface of the Trapezius; below, it is crossed by the ascending branches 
of the same plexus and transversalis colli artery and vein. A chain of lymphatic 
glands is also found running along the posterior border of the Sterno-mastoid, 
from the mastoid process to the root of the neck. 

The Subclavian^ the smaller of the two posterior triangles, is bounded, above, 
by the posterior belly of the Omo-hyoid; below, by the clavicle; its base, directed 
forwards, being formed by the Sterno-mastoid. The size of this space varies 
according to the extent of attachment of tlie clavicular portion of the Sterno- 
mastoid and Trapezius muscles, and also according to the heiglit at which the Omo- 
hyoid crosses the neck above the clavicle. The lieight also of this space varies 
much, according to the position of the arm, being much diminished on raising the 
limb, on account of the ascent of the clavicle, and increased on drawing the arm 
downAvards, when this bone is consequently depressed. This space is covered in 
by the integument, tlie superficial and deep fascia), and crossed by the descending 
branches of the cervical plexus. Passing across it, just above the level of the 
clavicle, is the third portion of the subclavian artery, wliich curves outwards and 
downwards from the outer margin of the Scalenus anticus, across the first rib, to 
the axilla. Sometimes this vessel rises as high as an inch and a half above the 
clavicle, or to any point intermediate between this and its usual level. Occasion- 
ally it passes in front of the Scalenus anticus, or pierces the fibres of this muscle. 
The subclavian vein lies beneath the clavicle, and is usually not seen in this 
space; but it occasionally rises as high up as the artery, and has even been seen 
to ])ass with that vessel behind the Scalenus anticus. The brachial plexus of 
nerves lies above the artery, and in close contact with it. Passing transversely 
across the clavicular margin of the space are the supra- scapular vessels, and 
traversing its upper angle in the same direction, the transverse cervi(;al vessels. 
The external jugular vein descends vertically downwards behind the posterior 
border of the Sterno-mastoid, to terminate in the Subclavian; it receives the trans- 
verse cervical and supra-scapular veins, which occasionally form a plexus in front 
of the artery, and a small vein which crosses the clavicle from the cephalie. The 
small nerve to the Subclavius also crosses this space about its centre. 

Internal Carotid AitTEiiV. 

The internal carotid artery commences at the bifurcation of the common carotid, 
opposite the upper border of the thyroid cartilage, and ascends perpendicularly 
upwards, in front of the transverse processes of the three upper cervical vertebra), 
to the carotid foramen in the petrous portion of the temporal bone. After ascend- 
ing in it for a short distance, it passes forwards and inwards through the carotid 
canal, and ascending a little by the side of the sella Turcica, curves upwards by 
the anterior clinoid process, where it pierces the dura mater, and divides into its 
terminal branches. 

This vessel supplies the anterior part of the brain, the eye, and its appendages. 
Its size in the adult is equal to that of the external carotid; in the child it is 
larger .than that vessel. It is remarkable for the number of curvatures that it 
presents in diiferent parts of its course. In its cervical portion it occasionally 
presents one or two flexures near the base of the skull, whilst through the rest of 
its extent it describes a double curvature, which resembles the italic letter / 
placed horizontally These curvatures most probably diminish the velocity of 
the current of blood, by increasing the extent of surface over which it moves, and 
adding to the amount of impediment produced by friction. In considering the 
course and relations of this vessel, it may be conveniently divided into four por- 
tions, a cervical, petrous, cavernous, and cerebral. 

Cervical Portion, This portion of the internal carotid at its commencement is 
very superficial, being contained in the superior carotid triangle, on the same 
level but behind the external carotid, overlapped by the Sterno-mastoid, and 
covered by the Platysma, deep fascia, and integument; it then passes beneath the 
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parotid gland, being crossed by the hypo-glossal nerve, the Digastric and Stylo- 
hyoid muscles, and the external carotid and occipital arteries. Higher up it is 
separated from the external carotid by the Stylo-glossus and Stylo- pharyngeus 
muscles and the glosso-pharyngeal nerve. It is in relation, posteriorly, with the 

194— The Internal Carotid and Vertebral Arteries. Right Side. 
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Rectus anticus major, the superior cervical ganglion of the sympathetic, and 
superior laryngeal nerve; externally, with the internal jugular vein, and pneu- 
inogastric nerve; internally, with the pharynx, the tonsil, and the ascending 
pharyngeal artery. 
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Petrous Portion. When the internal carotid artery enters the canal in the 
pcjtrous portion of the temporal bone it first ascends a short distance, th(*n curves 
forwards and inwards, and a;5ain ascends as it leavers the canal to enter the cavity 
of the skull. In this canal, the artery lies at lirst anterior to the tympanum, 
from which it is se})arated by a thin bony lamella, which is cribriform in the 
young subject, and olYeii absorbed in old age. It is separated fi^om the bony wall 
of the carotid canal by a prolongation of dura mater, and is surrounded by fila- 
ments of the carotid plexus. 

Cavernous Portion, The internal carotid artery, in this part of its course, 
ascends by the side of the body of the sphenoid bone, being situated on the inner 
wall of ,tlie cavernous sinus, in relation, externally, with the sixth nerve, and 
covered by the lining membrane of the sinus. The third, fourth, and ophthalmic 
nerves are placed on the outer wall of the cavernous sinus, being separated from 
its cavity by the lining membrane. 

Cerebral Portion, On the inner side of the anterior clinoid process the internal 
carotid perforates the dura mater, and is received into a sheath of the arachnoid. 
This portion of the artery is on the outer side of the optic nerve; it lies at the 
inner extremity of the lissure of Sylvius, haviiig the third nerve externally. 

Peculiarities. The length of the internal carotid varies according to the length of the 
neck, and also according to the point of bifurcation of the common carotiil. Its origin 
sometimes takes place from the arch of the aorta; this vessel, in such rare instances, was 
placed nearer the middle line of the neck than the external carotid, as far upwards as the 
larynx, when the latter vessel crossed the internal carotid. The course of the vessel, in- 
stead of being straight, may be very tortuous. A few instances are recorded in which this 
vessel may be altogether absent : in one of these the common carotid ascended the neck, 
and gave off the usual branches of the external carotid ; the cranial portion of the vessel 
being replaced by two branches of the internal maxillary, which entered the skull through 
the foramen rotundum and ovale, and joined to form a single vessel. 

Surgical Anatomy, The cervical part of the internal carotid is sometimes wounded by 
a stab or gun-shot wound in the neck, or even occasionally by a stab from within the 
mouth, as when a person receives a thrust from the end of a paiusol, or falls down with a 
tobacco-pipe in his mouth. In such cases a ligature should be applied to the common 
carotid. 


The branches given off from (he internal carotid are: 

From Petrous Portion , Tympanic. 

( Arteria receptaculi. 
From Cavernous Portion < Anterior meningcnil. 


From Cerebral Portion 


( Ophthalmic. 

i Anterior cerebral. 

Middle cerebral. 

Posterior communicating. 
Anterior choroid. 


The Cervical Portion of (he internal carotid gives off no branches. 

The Tympanic is a slnall branch which enters the cavity of the tympanum, 
through a minute foramen in the carotid canal, and anastomoses with the tym- 
panic branch of the internal maxillary, and stylo-mastoid ar(eri(‘S. 

The Arteries receptaculi are numerous small vessels, derived from the carotid 
artery in the cavernous sinus; they supply the pituitary body, the Gasserian 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these branches, distributed to the dura mater, is called the anterior meningeal ; it 
anastomoses with the middle meningeal. 

The Ophthalmic Auteuy arises from the internal carotid, just as that vessel 
is emerging from the cavernous sinus, on the inner side of the anterior clinoid 
process, and enters the orbit through the optic foramen, below and on the outcT 
side, of the optic nerve. It then crosses above, and to the inner side of this 
nerve, to the inner wall of the orbit, and, passing horizontally forwards, beneath 
the lower border of the Superior oblique muscle, to the inner angle of tlio eye, 
divides into two terminal branches, the frontal, and niisal. 
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Branches. The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts ; and an ocular group, 
which supply the iKuscles and globe of the eye. 

195. — The Ophthalmic Artery and its Branches, the Hoof of the Orbit having been 

removed. 



Orbital Group, 
Lachrymal. 
Supra-orbital. 
Posterior ethmoidal. 
Anterior ethmoidal. 
Palpebral. . 
Frontal. 

Nasal. 


Ocular Group, 
Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Arteria centralis rctinm. 


The Lachrymal is the first, and one of the largest branches, derived from the 
ophthalmic, arising close to the optic foramen, and not unfrequently from that 
vessel before entering the orbit. It accompanies the lachrymal nerve along tho 
upper border of tho External rectus muscle, and is distributed to the lachrymal 
gland. Its terminal branches, escaping from the gland, are distributed to tho 
upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachrymal artery gives oft* one or two malar branches ; one of which passes 
through a foramen in the malar bone to reach the temporal fossa and 
anastomoses with tho deep temporal arteries. The other appears on the cheek, 
and anastomoses with the transverse facial. A branch is also sent backwards, 
through the sphenoidal fissure, to the dura mater, which anastomoses with a 
branch of the middle meningeal artery. 

Peculiaritiea, The lachrymal artery is sometimes derived from one of the anterior 
branches of the middle meningeal artery. 

The Supra-orbital artery y the largest branch of the ophthalmic, arises from that 



vessel above the optic nerve. Ascending so as to rise above all the nmscles of 
the orbit, it passes forwards, with the frontal nerve, between the periosteum and 
Levator palpebraB ; and, passing through the supra-orbital for^en, divides into a 
superficial and deep branch, which supply the muscles and iiitegum^t of the 
forehead and pericranium, anastomosing with the temporal, angular branch of the 
facial, and the artery of the opposite side. This artery in the orbit supplies the 
Superior rectus and the Levator palpebrae, sends a branch inwards, across the 
pulley of the Superior oblique muscle, to supply the parts of the inner canthus ; 
and at the supra-orbital foramen, frequently transmits a branch to the diploii. 

The Ethmoidal branches are two in number ; posterior, and anterior. The 
'ormer,« which is the smaller, passes through the ])osterior ethmoidal foramen, 
supplies the posterior ethmoidal cells, and, entering the cranium, gives off a 
meningeal branch, whicli supplies the adjacent dura mater, juid nasal brunches, 
which descends into the nose through apertures in the cribriform plate, anasto- 
mosing with branches of the spheno-palatine. The anterior ethmoidal artery 
accompanies the nasal nerve through the anterior ethmoidal foramen, supplies the 
anterior ethmoidal cells, and frontal sinuses, and, entering the cranium, divides 
into a meningeal branch, which supidies the adjacent dura mater, and a nasal 
branch which descends into the nose, through an aperture in the cribriform 
plate. 

The Palpebral arteries^ two in number, superior and inferior, arise from (he 
ophthalmic, opposite the pulley of the Superior oblique muscle ; they encircle the 
eyelids near their free nitargin, forming a su[)(Tior and an inferior arch, which li(^ 
between the Orbicularis muscle and tarsal cartilage. The superior palpebral, 
inosculating at the outer angle of the 'orbit with the orbital branch of the 
^temporal artery. The inferior branch anastomoses with the orbital branch of the 
infra-orbital artery, at the inner side of the lid ; from this anastomosis a brhn<*h 
passes to the nasal duct, ramifying, in its mucous membrane, as lar as the inferior 
meatus. 

The Frontal artery ^ one of the terminal branches of the ophthalmic, passes from 
the orbit at its inner angle, and, ascending on tin*, forehead, supplies the muscles, 
Integument, and pericranium, anaslomosing with the supra-orbital artery. 

The Nas.Q.1 artery^ the other terminal branch of the ophthalmic, emerges from 
tlte orbit above the tendo oculi, and, after giving a branch lo the lachrymal sac, 
divides into two, one of which anastomoses with the angular artery, the other 
branch, the dorsalis nasi, runs along the dorsum of the nose, supplies its entire 
surface, and jinastomoses with the artery of the o[)posite side. 

llie Ciliary arteries are divisible into tliree groups, the short, long, and 
anterior. 

The Short Ciliary arteries, from twelve to fifteen in number, arise from the 
ophthalmic, or some of its l>ranches; they surround the optic nerve as they pass 
forwards to the ])osterior part of the eyeball, j)ierce the sclerotic coat around t^e 
entrance of this nerve, and supply the choroid coat and ciliary processes. 

The Long Ciliary arteries, two in number, also pierce the posterior part of the 
sclerotic, and run forwards, along each side of the eyeball, between the sclerotic 
and choroid, to the ciliary ligament, where they divide into two branches ; these 
form an arterial circle around the circumference of the iris, from which numerous 
radiating branches pass forwards, in its substance, to its free margin, where tliey 
form a second arterial circle around its pupillary margin. 

The Anterior Ciliary arteries are derived from the muscular branches ; they 
pierce the sclerotic a short distance ffom the cornea, and terminate in the great 
arterial circle of the iris. 

The Arteria Centralis Ketince, is one of the smallest branches of the ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
runs forwards, in the centre of its substance, to the retina, in which itsjiranches 
are distributed as far forwards as^ the ciliary processes. In the human fmlius, a 
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Boaiill Yesiel p&sses forward, through the vitreoue humour, to the posterior surface 
of the capsule of the lens. 

The Muscular branches^ two in number, superior and inferior, supply the 
muscles of the eyeball. The superior the smaller, often wanting, supplies the 


196. — ^The Arteries at the Base of the Brain. The Right Half of the Cerebellum and Pons 

have been removed. 



Levator palpebrse, Superior rectus, and Superior oblique. The inferior, more 
constant in its existence, passes forwards, between the optic nerve and Inferior 

z 
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roctuB, and is distributed to the External and Inferior recti, and Inferior oblique. 
This vessel gives off most of the anterior ciliary arteries. 

The Cerebral Bramhes of the internal carotid are, the anterior cerebral, the 
middle cerebral, the posterior communicating, and the anterior choroid. 

The Anterior Cerebral arises from the internal carotid, at the inner extremity of 
the iissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two anterior lobes of the brain, being connected soon after its origin with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior cohimuiiicating. The two anterior cerebral arteries, lying side by side, 
curve around the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
the posterior cerebral arteries. They supply tlie olfactory and optic nerves, the 
under surface of the anterior lobes, the third ventricle, the anterior perforated 
space, the corpus callosum, and the inner surface of the hemispheres. 

The Anterior communicating Artery is a short branch, about two lines in length, 
but of moderate size, connecting togetlier the two anterior cerebral arteries across 
the longitudinal fissure. Sometimes this vessel is wanting, the two arteries joining 
together to form a single trunk, which afterwards subdivides. Or the vessel may 
be wholly or partially subdivided into two; frequently, it is longer and smaller 
than usual. 

The Middle Cerebral Artery y the largest branch of the internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into three 
branches: an anterior, which supplies the ])ia mater, investing the surface of the 
anterior lobe; a posterior, which supplies the middle lobe; and a median branch, 
which supplies the small lobe at the outer extremity of the Sylvian fissure. Near 
its origin, this vessel gives off numerous small branches, 'which enter the substantia 
perforata, to be distributed to the coiqnis striatum. 

The Posterior communicatiny Artery arises from the back ])art of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, being sometimes 
small, and occasionally so large that the posterior cerebral may be considered as 
arising from the internal carotid ratluT tlian from the basilar. It is freiiuently 
larger on one than on tlie other side. 

The Anterior Choroid is a small but constant branch which arises from the 
back part of the internal carotid, near the posterior communicating artery. 
Passing backwards and outw'ards, it enters the descending horn of the lateral ven- 
tricle, beneath the edge of the middle lobe of the brain. It is distributed to the 
hippocampus major, corpus fimbriatum, and choroid plexus. 

ARTERIES OF THE UPPER EXTREMITY. 

The artery which supplies the upper extremity, continues as a single trunk from 
its commencement, as far as the elbow; but diflerent portions of it have received 
different names, according to the region through which it passes. Thu3, that 
part of the vessel which extends from its origin, as far as the outer border of 
the first rib, is termed the subclavian; beyond tliis point to the lower border of 
the axilla, it is termed the axillary; and from the lower margin of the axillary 
space to the bend of the elbow, it is termed brachial; here, the single trunk 
terminates by dividing into two branches, the radial, and ulnar, an*arrangement 
precisely similar to what occurs in the lower limb. 

SCBCL AVIAN ArTEKIES. 

The subclavian artery on the right side arises from the arteria innominata, 
opposite the right stemo-clavicular articulation; on the left side, it arises from the 
arch of the aorta. It follows, therefore, that these two vessels must, in the first 
part of their course, differ in their length, their direction, and in their relation 
with neighbouring parts. 
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111 order to facilitate the description of these vessels, more especially in a sur- 
gical point of view, each subclavian artery has been divided into three parts. 

first portion, on the righ^side, ascends obliq^uely .outwai\d^#..from tl^^^^^ of 

the vessel to the iMer border of t he Scafen us anjicus. On the left side^ it ascends 
perpend icuiarly to the inner border* of this muscle. The^secoiid part passes^out- 
i^Tlspbehind tli^Scalenus anlTcus; an^d thlFtliliS part passes from the outer mar- 
gin of this' muscle, beneath the (davicleji^to the lower border of the lirs^ib, wTicre 
it becomes th e axijhy:j aj^te.r^ The first portions of these two vessels differ so 
much in their course, and in their relation with neighbouring parts, that they will 
be described separately. The second and third parts are precisely alike on both 
sides. 


First Part of the Hight Subclavian Artery (figs, i 88, 189). 

It Jirises from the arteriti innominabi., opposite the right sterno-clavicular arti- 
culation, passes upwards and outwards across the root of the neck, and terminates 
at the inner margin of the Scalenus anticus muscle. In this part of its course, it 
ascends a little above the clavicle, the extent to which it docs so varying in differ- 
ent cases. It is covered, in fronts by the integument, superficial and deep fasciae, 
Platysma, the clavicular origin of the Storno-mastoid, the Sterno-hyoid and Sterno- 
thyroid muscles, and another layer o(* the deep fascia. It is crossed by the internal 
jugular and vertebral veins, and by the pneumogastric, the cardiac branches of 
the sympathetic, and phrenic nerves. Beneath^ the artery is invested by the 
pleura, and behmd, it is separated by a cellular interval from the Longus colli, 
the trjins verse jirocess of the seventh cervical vert(‘bra, and the sympathetic; tho 
recurrent laryngeal nerve winding around tho lower and back part of this vessel. 
The subclavian vein lies below the subclavian artery, immediately behind the 
clavicle. 

Plan of Relations of First Portion of Right Subclavian Artery. 

In fronJt, 

Integument, superficial and deep fascia*. 

Platysma. 

Clavicular origin of Sterno-mastoid. 

Sterno-hyoid and Sterno-thyroid. 

Internal jugular and vertebral veins. 

Pneumogastric, cardiac, and phrenic nerves. 

Eight 

Subclavian \ 

Artery. j 
^Pirst portion*^ 

Behind. 

Recurrent laryngeal nerve. 

Sympathetic. 

Longus colli. 

Transverse process of seventh cervical vertebra. 

First Part of the Left Subclavian Artery (fig. 187). 

It arises from the end of the transverse portion of tho arch of thtf aorta, oppo- 
site the second dorsal vertebra, and ascends to the inner margin of the first rib, 
behind the insertion of the Scalenus anticus muscle. This vessel is, therefore, 
longer than the right, situated more deeply in the cavity of the chest, and 
directed almost vertically upwards, instead of arching outwards like the vessel of 
the opposite side. 

It is in relation, in fronty with the pleura, the left lung, the pneumogastric, 
phrenic, and cardiac nerves, which lie parallel with it, the left carotid artery, left 
internal jugular and innominate veins, and is covered by the Sterno-thyroid, Stemo- 


Beneath. 

Pleura. 
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hyoid, and Sterno-mastoid muscles; hehindy with the oesophagus, thoracic duct, 
inferior cervical ganglion of the sympathetic, Longus colli, and vertebral column. 
To its inner side is the oesophagus, trachea, and thoracic duct; to its outer side^ 
the pleura. 


Plan of Relations of First Portion of Left Subclavian Artery. 


In front 

Pleura and left lung. 

Pueuiiiogastric, cardiac, and phrenic nerves. 

Left carotid artery. 

Left internal jugular and innominate veins. 

Sterno-thyroid, Sterno-hyoid, and Sterno-mastoid muscles. 


Inner side, 
(Ksophagus. 
Ti-acnea. 
Thoracic duct. 



Behind, 

(Esophagus and thoracic duct. 
Inferior cervical ganglion of sympal 
Tjongus colli and vertebral column. 


OnUr aide. 
Pleura. 


1C. 


The relations of the second and third portions of the subclavian arteries are 
precisely similar on both sides. 

The Second Portion of the Subclavian Artery lies between the two Scaleni 
muscles; it is very short, and forms the highest part of the arch described by 
that vessel. 

Relations, It is covered, ew /row/, by the integument, Platysma, Sterno-mastoid, 
cervical fascia, and by the phrenic nerve, whicli is separated from the artery by 
the Scalenus anticus muscle. Behind y it is in relation with the Middle scalenus. 
Ahovcy with the brachial jilexus of nerves. BeloWy with the pleura. The 
subclavian vein lies below the artery, separated from it by the Scalenus anticus. 


Plan of the Relations of the Second Portion of the Subclavian Artery. 


In front, 

Platysma and Sterno-mastoid. 

('ervical fascia. 

Phrenic nerve. 

Scalenus anticus. 

Above, 

Brachial plexus. 

/ Subclavian \ 

1 Artery. | 

1 Second ]iurtion/ 

Below, 

Pleura. 


Behind. 

Middle scalenus. 


The Third Portion of the Subclavian Artery passes downwards and outwards 
from the outer margin of tJie Scalenus anticus to the lower border of the first 
rib, where it becomes the axillary artery. This portion of the vessel is the most 


superficial, and is contained in a triangular si)ace, the base of which is formed in 
front by the Anterior scalenus, and the two sides by the Omo-hyoid above and the 
clavicle below. 

Relations. It is covered, in fronty by the integument, the superficial and deep 
fascim, ihe Platysma; and by the clavicle, the Subclavius muscle, and the supra- 
scapular artery and vein below; the clavicular descending branches of the cervical 
plexus and the nerve to the Subclavius pass vertically downwards in front of the 
artery. The external jugular vein crosses it at its inner side, and receives the 
supra-scapular and transverse cervical veins, which occasionally form a plexus in 
front of it. The subclavian vein is below the artery, lying close behind the 
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clavicle. Behind^ it lies on the Middle scalenus muscle. Above it, and to its 
outer side, is the brachial plexus, and Omo-hyoid muscle. Belowy it rests on the 
outer surface of the first rib. 

Plan op the Relations of the Third Portion of the Subclavian Artery. 

In front. 

Integument, fasciso, and Platyaina. 

The external jugular, supra-acapular, and transverse cervical veins. 
Descending branches of cervical plexus. 

Subclavius muscle, supra-acapular vessels, and clavicle. 


Above. 

Brachial plexus. 
Omo-hyoid. 


/ Subclavian \ 

I Artery. | 
\Third portiony 


Below. 
First rib. 


Behind. 

Scalcnas medius. 

Peculiarities. The subclavian arteries vary in their origin, their course, and in the height 
to which they rise in the neck. 

The origin of the right subclavian from tho innominate takes place, in some cases, above 
the sterno-clavicular articulation ; more frequently in the cavity of the thorax, below that 
joint. Or the artery may arise as a separate trunk from the arch of the aorta ; in such 
cases it may bo either tho first, second, third, or even tho last branch derived from that 
vessel: in the majority of cases, it is the first or last, mrely the second or third. 

When it is tho first branch, it occupies tho ordinary position of tho innominate artery ; 
when the second or third, it gains its usual position by passing behind the right carotid; 
and when tho last brnneh, it arises from the left extremity of the arch, at its upper or 
back part, and passes obliquely towards the right side, behind the ccsophagus and right 
carotid, sometimes between the oesophagus and trachea, to the upper border of the first 
rib, where it follows its ordinary course. In very rare instances, this vessel arises from the 
thoracic aorta, as low down as tho fourth dorsal vertebra. Occasionally it perforates the 
Anterior scalenus ; more rarely it passes in front of this muscle : sometimes tne subclavian 
vein passes with tho artery behind tlie Scalenus. Tho artery sometimes ascends as high 
as an inch and a half above tlio clavicle, or to any intermediate point between this and the 
upper border of this bone, the right subclavian usually ascending higher than the left. 

The left subclavian is occasionally joined at its origin with the left carotid. 

Surgical Anatomy. Tho relations of the subclavian arteries of tho two sides having been 
examined, tho student should direct his attention to consider the best position in which 
compression of the vessel may be effected, or in what situation a ligature may bo best 
applied in cases of aneurism or wounds. 

Compression of the mhclavian artery is required in cases of operations about the shoulder, 
in the axilla, or at the upper part of the arm ; and tho student will observe that there is 
only one situation in which it can be eflfectually applied, viz., where tho artery passes 
across the outer surface of tho first rib. In order to compress the vessel in this situation, 
the shoulder should be depressed, and the surgeon, gras])irig the side of the neck, may press 
with his thumb in tho hollow behind tho clavicle downwards against the rib ; if from any 
cause the shoulder cannot be sufficiently depressed, pressure may be made from before 
backwards, so as to compress the artery against the Middle scalenus and transverse process 
of the seventh cervical vertebra. 

Ligature of the suhdavian artery may bo required in cases of wounds of the axillary 
artery, or in aneurism of that vessel; and the third part of tho artery is consequently that 
which is most favourable for such an operation, on account of its being comparatively 
superficial, and most remote from the origin of the large branches. In those cases where 
the clavicle is not displaced, this operation may be performed with comparative facility ; 
but where the clavicle is elevated from the presence of a largo anourismal tumour in the 
axilla, the arteiy is placed at a great depth from the surface, which materially increases 
the difficulty of the operation. Under these circumstances, it becomes a matter of impor- 
tance to consider the height to which this vessel reaches above the bone. In ordinary 
cases its arch is about half an inch above tho clavicle, occasionally as high as an inch and 
a half, and sometimes so low as to be on a level with its upper border. If diaidacement 
of the clavicle occurs, these variations will necessarily make the operatibn more or less 
difficult, according as the vessel is more or less accessible. 

The chief ^ints in the operation of tying the third portion of the subclavian artery are 
as follows. The patient being placed on a table in the horizontal position, and the shoulder 
depressed as much as possible, the integument should bo draw;n downwkrds upon the 
clavicle and an incision made through it upon that bone iiom the anterior border of 
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the Traijeziiis to the ^sterior border of the Stemo-mastoid, to which may bo added a short 
vertical incision meeting the centre of the preceding ; the Platysma myoides and cervical 
fascia should be divided upon a director, and if the interval between the Trapezius and 
Sterno-maatoid muscles be insufficient for the performance of the operation, a i)ortion of one 
or both may be divided. The external jugular vein will now be' seen towards the inner side 
of the wound; this and the scapular and transverse cervical veins which terminate in it 
should be held aside, and if divided both ends should be included in a ligature : the supra- 
scapular artery should be avoided, and the Omo-hyoid muscle must now bo looked for, and 
held aside if necessary. In the space beneath this muscle, careful search must bo made 
for the vessel ; the deep fascia having been divided with the finger-nail or silver scalpel, 
the outer margin of the Scalenus muscle must be felt for, and the finger being guided by 
it to the fii*st rib, the pulsation of the subclavian aitery will be felt as it passes over its 
surface. The aneurism needle may then be passed around the vessel from before backwards, 
by which means the vein will bo avoided, care being taken not to include a branch of the 
brachial plexus instead of the artery in the ligature. If the clavicle is so raised by the 
tumour that the application of the ligature cannot be effected in this situation, the ai*tery 
may be tied above the firat rib, or even behind the Scalenus muscle : the difficulties of 
the operation in such a case w’dl be materially increased, on account of the greater depth 
of the artery, and alteration of the position of the surrounding parts. 

The second division of the subclavian artery, from being that portion W'hich rises highest 
in the neck, has been considered fiivoiirable for the ap[>lication of the ligatuie, where it is 
difficult to apply it in the third part of its course. There are, however, many objections 
to the operation in this situation. It is neceasaiy to divide the Scalenus anticus muscle, 
upon which lies the phrenic nerve, and at the inner side of which is situated the internal 
jugular vein ; a womid of either of these structures might lead to the most dangerous con- 
sequences. Again, the artery is in contact, below, with the pleura, which must also be 
avoided ; and lastly, the proximity of so many of its larger branches arising internal to this 
point, must bo a still further objection to the operation. If, however, it has been deter- 
mined upon to perform the operation in this situation, it should be remembered that it 
occasionally happens that the artery passes in front of the Scalenus anticus, or through the 
fibres of that muscle ; or that the vein sometimes passes with the artery behind the Sca- 
lenus anticus. 

In those cases of aneurism of the axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot bo applied 
in that situation, it may bo deemed advistdde, as a last resource, to tie the first portion of 
the subclavian artery. On the left side this operation is ejuite impractical)le, the great 
depth of the artery from the surface, its intimate relation with the pleura, and its close 
proximity with so many important veins and nerves, ])resent a scries of difficulties which 
it is impossible to overcome. On the right side the operation is practicable, and has been 
performed, though not with success. The main objection to the opeiation in this situation 
IS the smallness of tlic interval which usually exists between tlie commencement of the 
vessel and the origin of the nearest branch. This operation may be ])erff)rineil in tho fol- 
lowing manner. The patient being placed on a table in the horizontal position, with the 
neck extended, an incision should be made parallel with the inner part of tho clavicle, and a 
second along the inner border of the Sterno-mastoid, meeting it at light angles. The 
sternal attachment of the Sterno-mastoid may now bo divided on a director, and turned 
outwards ; a few small arteries and veins, and occasionally the anterior jugular must be 
avoided, and the Sterno-hyoid and thyroid muscles dividc(l in the same manner as the pre- 
ceding muscle. After tearing through the deep fascia with the finger-nail, the internal 
jugular vein will be seen crossing the artery; this should be pressed aside, and the artery 
secured by passing the needle from below upwards, by wdiich the pleura is more effectually 
avoided. "The exact position of the vagus nerve, tho recurrent laryngeal, the phrenic and 
sympathetic nerves, should be remembered, and the ligature should be applied near the 
origin of tho vertebral, in order to afford as much room as possible for the formation of a 
coagulum between the ligature and the origin of tho vessel. It should be remembered that 
the right subclavian artery is occasionally deeply placed in the first part of its course, when 
it arises from the left side of the aortic arch, and passes in such cases behind the oesopha- 
gus, or between it and the trachea. 

Branchks of tjik Sl-bclavian Artery (fig. 197). 

These are four in number. Three ari.sing from the first portion of the vessel, 
the vertebral, the internal mammary, and the thyroid axis; and one from the second 
portion, the superior intercostal. The vertebral arises from the upper and back 
part of the fi^st portion of the artery; the thyroid axis from the front, and tlie 
internal mammary from the under part of this vessel. The superior intercostal is 
given off from the upper and back part of the second portion of the artery. On 
the left side the second portion usually gives off no branch, tho superior intercostal 
arising to the inner side of the Scalenus anticus. On both sides of the body, the 
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first three branches arise close together at the inner margin of the Scalenus anticua 
in the majority of cases a free interval of half an inch to an inch existing between 
the commencement of the artery and the 

origin of the nearest brunch; in a smaller 197— Plan of the Branches of the Right 
number of cases, an interval of more than Subclavian Artery, 

an inch existed, never exceeding an inch 
and three-quarters. In a very few in- 
stances the interval was less than half 
an inch. 

Vektebral Auteuy (fig. 194). 

The vertebral artery is generally tluj 
first and largest branch of the subclavian ; 
it arises from the upper and back part of 
the first portion of the vessel, an<l passing 
upwards, enters tlie foramen in the trans- 
verse process of the sixth cervical verte- 
bra, and ascends through the foramina in 
the transverse processes of all the ver- 
tebrae. Above the upper border of the axis, it inclines outwards and upwards to 
the foramen in the transverse process of the atlas, through which it passes; it then 
winds backwards behind its articuljir process, runs in a deep groove on the surface 
of the posterior arch of this bone, and piercing the posterior occipito-atloid liga- 
ment and dura mater, enters the skull througli the foramen magnum. It then 
passes in front of the medulla oblongata, and unites with the vessel of the opposite 
side at the lower border of the pons Varolii, to form the basilar artery. 

At its origin, it is situated behind the internal jugular vein and inferior thyroid 
artery, and, near the spine, lies b(»tween the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the fora- 
mina formed by the transverse processes of the vertehne, it is accompanied by a 
plexus of nerves from the sympathetic, and lies between the vertebral vein, which 
is in front, and the cervictal nerves, which issue from the interv(‘rtehral foramina 
behind it. Whilst winding around the articular process of the atlas, it is con- 
tained in a triangular space formed by the Rectus posticus minor, the Superior and 
Inferior oblique muscles; and is cov(T(»d by the Rectus posticus major and Com- 
plex us. And within the skull, as it winds around the medulla oblongata, it is 
placed between the hyi)oglossal and anterior root of the sub-occipital nerves. 

Branches, These may be divided into two sets, those given off in the neck, and 
those within the cranium. 



Cervical Branches, 

Cranial Branches. 


Lateral spinal. 
Muscular. 

Posterior meningeal 
Anterior spinal. 
Posterior spinal. 
Inferior cerebellar. 


The Lateral Spinal Branches enter the spinal canal through the inter- vertebral 
foramina, each dividing into two brjinches. Of these, one passes along the roots 
of the nerves to supply the spinal cord and its membranes anastomosing with the 
other spinal arteries; the other is distributed to the posterior surface of the bodies 
of the vertebra). 

Several large Muscular Branches are given off to the deep muscles of the neck 
where the vertebral artc*ry curves around the articular process of the atlas. They 
anastomose with the occipital and deep cervical arteries. 

The Posterior Meningeal are one or two small branches given off from the ver- 
tebral opposite the foramen magnum. They ramify between the bone and dura 
mater in the cerebellar fossae, and supjdy the falx cerebelli. 
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The Anterior Spinal is a small branch, larger than the posterior spinal, which 
arises near the teraiination of the vertebral, and unites with its fellow of the op- 
posite side in front of the medulla oblongata. The single trunk thus formed, 
descends 'a short distance on the anterior aspect of the spinal cord, and joins with 
a succession of small branches which enter the spinal canal through some of the 
in ter- vertebral foramina; these branches are derived from the vertebral and 
ascending cervical, in the neck; from the intercostal, in the dorsal region; and 
from the lumbar, ilio-lumbar, and lateral sacral arteries in the lower part of the 
spine. They unite, by means of ascending and descending branches, to form a 
single anterior median artery, which extends as low down as the lower part of the 
spinal cord. This vessel is placed beneath the pia mater along the anterior median 
fissure, it supplies that membrane and the substance of the cord, and sends off 
branches at its lower part to be distributed to the cauda ectuina. 

The Posterior Spinal arises from the vertebral, at the side of the medulla 
oblongata, passing backwards to the posterior aspect of the spinal cord, it 
descends on either side, lying behind the posterior roots of the spinal nerves, and 
is reinforced by a succession of small branches, which enter the spinal canal 
through the intervertebral foramiiiii, and by which it is continued to the lower 
part of the cord, and to the (‘auda equina. Branches from these vessels form a 
free anastomosis around the posterior roots of the spinal nerves, and communicate, 
by means of very tortuous transverse branches, with the vessel of the opposite 
side. At its coniniencenient, it gives off an ascending brunch, which terminates 
on the sides of the fourth ventricle. 

The Inferior Cerebellar artery^ the largest branch of the vertebral, winds back- 
wards around the upper part of the medulla oblongata, passing between the origin 
of the spinal accessory and pneumogastric nerves, over the restiform body, to the 
under surface of the cercbelluni, where it divides into two branches ; an internal 
one, which is continued backwards to the notch between the two hemispheres of 
the cerebellum ; and an external one, which supplies tlie under surface of the 
cerebellum, as far as its out(*r border, where it anastomoses with the superior 
cerebellar. Branches from this artery supply the choroid plexus of the fourth 
ventricle. 

The Basilar artery^ so named from its position at the base of the skull, is a 
single trunk, formed by the junction of the two vertebral arteries ; it extends 
from the posterior to the anterior border of the pons Varolii, where it divides into 
two terminal branches, the posterior cerebral arteries. Its branches are, on each 
side, the following : 

Transverse. Superior cerebellar. 

Anterior cerebellar. Posterior cerebral. 

The Transverse branches supply the pons Varolii and adjacent parts of the 
brain ; one accompanies the auditory nerve into the internal auditory meatus ; and 
another, of larger size, passes along the crus cerelndli, to be distributed to the 
anterior border of the under surface of the cerebellum. It is called the anterior 
(inferior) cerebellar artery. 

The Superior Cerebellar arteries arise near the termination of the basilar. 
They wind round the crus cerebri, close to the fourth nerve, and, arriving at the 
upper surface of the ccnhellum, divide into branches which supply the pia mater, 
covering its surface, anastomosing with the inferior cerebellar. It gives several 
branches to the pineal gland, and also to the velum interpositum. 

The Posterior Cerebral arteries^ the two terminal branches of the basilar, are 
larger thap the preceding, from which they are separated near their origin by the 
third nerves. Winding around the crus cerebri, they pass to the under surface of 
the posterior lobes of the cerebrum, whicli they supply, anastomosing with tlie 
anterior and middle cerebral arteries. Near their origin they give off’ a number 
of parallel branches, which enter the posterior perforated spot, and receive the 
posterior conpunicating arteries from the internal carotid. They also give off a 
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branch, the posterior choroid, which supplies the velum interpositum and choroid 
plexus, entering the interior of the brain, beneath the posterior border of the 
corpus callosum. 

Circle of Willis, The remarkable anastomosis which exists between the 
branches of the internal carotid, and vertebral arteries at the base of the brain, 
constitutes the circle of Willis. It is formed, in front, by the anterior cerebral 
and anterior communicating arteries ; on each side, by the trunk of the internal 
carotid, and the posterior communicating ; behind, by the posterior cerebral, and 
point of the basilar. It is by this anastomosis that the cerebral circulation is 
equalized, and provision made for effectually carrying it on if one or more of the 
branches are obliterated. The parts of the brain included within this arterial 
circle are, the lamina cinerea, the commissure of the optic nerves, the infundi- 
bulum, the tuber cinereum, the corpora albican tia, and the pars perforata postica. 

TiivuoiD Axis. 

The thyroid axis is a short, thick trunk, which arises from the fore part of 
the first portion of the subclavian artery, close to the inner side of the Scalenus 
anticus muscle, and divides, almost immediately after its origin, into three 
branches, the inferior thyroid, supra-scapular, and transversalis colli. 

The Inferiou Thyuoid Artery passes upwards, in a serpentine course, behind 
the sheath of the carotid vessel and sympathetic nerve, the middle cervical 
ganglion resting upon this vessel, and is distributed to the under surface of the 
thyroid gland, anastomosing with the superior thyroid, and with the corre- 
sponding artery of the opposite side. I ts branches are the 

Laryngeal . (Esophageal. 

Tracheal. Ascending cervical. 

The iMryngeal branch ascends upon the trachea to the back part ot the 
larynx, and supplies the muscles and the mucous membrane of this part. 

The Tracheal branches are distributed over the trachea, anastomosing below 
with the bronchial arteries. 

The (Esophageal branches are distributed to the (esophagus. 

The Ascending cervical artery is a small brnncli which arises from the inferior 
thyroid, just where that vess(?l is passing behind the carotid artery, and runs up 
the neck in the interval between the Scalenus anticus, and Rectus anticus major. 
It gives branches to the muscles of the neck, which communicate with those sent 
out from the vertebral, and sends one or two through? the intervertebral foramina, 
along the cervical nerves, to supply the bodies of the vertebrae, the spinal coi-d, 
and its membranes. 

The Supra- Sc APULA.R Artery, smaller than the transverse cervical, passes 
obli(iuely from within outwards, across the root of the neck. It at first lies on 
the lower part of the Scalenus anticus, being covered by the Sterno-niastoid ; it 
then crosses the subclavian artery, and runs outwards behind, and parallel with, 
the clavicle and Subclavius muscle, and beneath the posterior belly of the Omo- 
hyoid, to the superior border of the scapula, where it passes over the ligament of 
the supra-scapular notch to the supra-spinous fossa. In this situation it lies close 
to tlie bone, and ramifies between it and the Supra-spinatus muscle to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck of 
the scapula, to reach the in fra- spinous fossa, where it anastomoses with the dorsal 
branch of the subscapular artery. Resides distributing branches to the Sterno- 
mastoid, and neighbouring muscles, it gives off a supra-acromial branch, which, 
piercing the Trapezius muscle, supplies the cutaneous surface of the acromion, 
anastomosing with the acromial thoracic artery. As the artery passes across the 
supra-scapular notch, a branch descends into the subscapular fossa, ramifies 
beneath that muscle, and anastomoses with the posterior and subscapular arteries. 
It also supplies the shoulder joint. 
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The Transvebsalts Colli passes transversely outwards, across the upper part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 

188. — The Scapular and Circumflex Arteries. 



which it divides into two Iminclies, the superficial cervical, and the posterior 
scapular. In its course across the neck, it passes in front of the Scaleni muscles 
and the brachial plexus, between the divisions of which it sometimes passes, and 
is covered in by the Platysiiia, Steriio-mastoid, Omo-hyoid, and Trapezius 
muscles. 

The Superficial Cervical ascends beneath the anterior margin of the Tra- 
pezius, distributing branches to it, and to the neighl>ouring inuscles and glands in 
the neck. 

The Posterior Scapular^ the continuation of the transverse cervical, passes 
beneath the levator anguli scapuhe to the superior angle of the scapula, and 
descends along tlic posterior border of that hone as far as the inferior angle, 
where it anastomoses with the subscapnlar hrancli of the axillary. In its course 
it is covered in by the Rhomboid muscles, supplying these, the Latissimus dorsi 
and Trapezius, and anastomoses with the supra-scapular and subscapular 
arteries, and with the posterior branches of some of the intercostal arteries. 

Pecvliarities. The Superficial Cervical frecjuently arises as a separate branch from the 
thyroid axis ; and the posterior scapular, from the third, more rarely from the second, 
pairi of the subclavian. 

The Internal Mammary arises from the under surface of the first portion of 
the subclavian artery, ojiposite the thyroid axis. It descends behind the clavicle, 
to the inner surface of the anterior wall of the chest, resting upon the costal 
cartilages, a short distance from the margin of the sternum; and, at the interval 
between the sixth and seventh cjirtilages, divides into two branches, the musculo- 
phrenic, and superior epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In the up[>er part of the thorax, it lies upon the 
costal cartilages, and internal Intercostal muscles in front, covered by the pleura 
behind. At the lower part of the thorax, the Triangularis sterni separates this 
vessel from the pleura. It is accompanied by two veins, which join at the upper 
part of the thorax into a single trunk. 
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The branches of the internal mammary are, 

Comes nervi phrenicl (superior phrenic). Anterior intercostal. • 

Mediastinal. Perforating. 

Pericardiac. Musculo-phrcnic. 

Sternal. Superior epigastric. 

The Comes Nervi Phrenici (^Superior Phrenic), is a long slender branch, which 
accompanies the phrenic nerve, between the pleura and pericardium, to the Dia- 
phragm, to which it is distributed; anastomosing with the other phrenic arteries 
from the internal mammary, and abdominal aorta. 

The Mediastinal Branches are small vessels, which are distributed to the areolar 
tissue in the anterior mediastinum, and the remains of the thymus gl.and. 

The Pericardiac Branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo-phrenic artery. Some sternal branches 
arc distributed to the Triangularis st(irni, and both surfaces of the sternum. 

The Anterior Intercostal Arteries supply the live or six upper intercostal spaces. 
The branch corresponding to each space passes outwards, and soon divides into 
two, which run along the opposite edges of the ribs, and inosculate with the inter- 
costal arteries from the aorta. They are at first situated between the pleura and 
the internal Intercostal muscles, and then betwcjcn the two layers of these muscles. 
They suj)|)ly the Intercostal and Pectoral muscles, and the mammary gland. 

The Anterior or Perforating Arteries correspond to the five or six upper inter- 
costal spaces. They arise from the internal mammary, pass forwards through the 
intercostal spaces, and, curving outwards, supply the Pectoralis major, and the in- 
tegument. Those which corresjiond to the first three spaces, are distributed to 
the iiuimmary gland. In females, during lactation, these branches are of large 
size. 

The Musculo-phrenic Artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth or 
ninth rib, and terniinatiiig, considerably reduced in size, opposite the last inter- 
costal space. It gives off‘ anterior intercostal arteries to each of the intercostal 
s])aces across which it passes; they diminish in size as the spaces decrease in length, 
and are distribut<?d in a manner precisely simihar to the antmdor intercostals from 
the internal mammary. It also gives branches backwards to the Diaphragm, and 
downwards to the abdominal muscles. 

The Superior Epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus muscle, and, perforating its sheath, divides 
into branches which supply the Ri*ctus, anastomosing with the epigastric artery 
from the external iliac. Some vessels perforate the sheath of the Rectus, and 
supply the musch*s of the abdomen and the integument, and a small branch which 
jiasses inwards upon the sith^ of Ihc ensiform appendix, anastomoses in front of 
that cartilage with the artery of the opposite side. 

The Superior Intercostal arises from the upper and back part of the second 
portion of the subclavian artery on the right side, and to the inner side of the 
Scalenus anticus on the left side. Passing backwards, it gives ofl‘ the deep cer- 
vical branch, and descends behind the ]>leura in front of the necks of the first two 
ribs, and inosculates with the first aortic intercostal. In the first intercostal space, 
it gives off a branch which is distributed in a similar manner with the aortic in- 
tercostals. The branch for the scx’ond intercostal space usually joins with one 
from the first aortic intercostal. Ihich intercostal gives off a branch to the posterior 
Spinal muscles, and a small one, which passes through the corresponding inter- 
verteibral fommen to the spinal cord and its membranes. 

The Deep Cervical Branch {Profunda Cervicis) arises, in most cases, from 
the superior intercostal, and is analogous to the posterior branch of an aortic in- 
tercostal artery. Passing backwards, between the transverse, process of the seventh 
cervical vertebra and the first rib, it ascends the back part of the neck, between 
the Complexus and Semi-spinalis colli muscles, as high as the axis, supplying these 
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and adjacent muscles, and anastomosing with the arteria princeps cervicis of the 
occipital, and with branches which pass outwards from tlie vertebral. 

Surgical Anatomy of tub Axilla. 

The Axilla is a conical space, situated between the upper and lateral parts of 
the chest, and inner side of the arm. 

Boundaries. Its apex^ which is directed upwards towards the root of the neck, 
corresponds to the interval between the first rib internally, the superior border of 
the scapula externally, and the clavicle and Subclavius muscle in front. The hase^ 
directed downwards, is formed by the integument, and a thick layer of fascia, ex- 
tending between the lower border of the Pectoralis major in front, and the lower 

199. — The Axillary Artery, and its Branches. 



border of the Latissimus dorsi behind; it is broad internally, at tne chest, but 
narrow and pointed externally, at the arm. Its anterior boundary is formed by 
the Pectoralis major and Minor muscles, the former covering in the whole of the 
anterior wall of the axilla, the latter covering only its central part. Its posterior 
boundary^ which extends somewhat lower than the anterior, is formed by the Sub- 
scapularis above, the Teres major and Latissimus dorsi below. On the inner side 
are the first four ribs and their corresponding Intercostal muscles, and part of the 
Serratus magnus. On the outer side, where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, the Coraco-brachialis 
and Biceps muscles. 

Contents. This space contains the axillary vessels, and brachial plexus of ne^es 
with their branches, some branches of the intercostal nerves, a large number of 
lymphatic glands, all connected together by a quantity of fat and loose areolar 
tissue. 
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Their Position, The axillary artery and vein, with the brachial plexus of nerves, 
extend obliquely along the outer boundary of the axillary space, from its apex to 
its base, and are placed much nearer the anterior than the posterior wall, the vein 
lying to the inner or thoracic side of the artery, and altogether concealing it. At 
the fore part of the axillary space, in contact with the Pectoral muscles, are the 
thoracic branches of the axillary artery, and along the anterior margin of the 
axilla, the long thoracic artery extends to the side of the chest. At the back part, 
in contact with the lower margin of the Subscapularis muscle, are the subscapular 
vessels and nerves; winding around the lower border of this muscle, is the dor- 
salis scapulsB artery and veins; and towards the outer extremity of the muscle, the 
posterior circumflex vessels and nerve are seen curving backwards to the 
shoulder. 

Along the inner or thoracic side, no vessel of any importance exists, its upper 
part being crossed by a few small branches from the superior thoracic artery. 
There are some important nerves, however, in this situation; the posterior thoracic 
or external respiratory nerve, d(*sceiiding on the surface of the Serratus magnus, to 
which it is distributed; and perforating the upper and anterior part of this wall, 
are the intercosto-humeral nerves, which pass across the axilla to the inner side 
of the arm. 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
number of small arteries and veins, all of which are, however, of inconsiderable 
size, and numerous lymphatic glands; these are from ten to twelve in number, 
and situated chiefiy on the thoracic side, and lower and back part of this 
spjice. 

The student should attentively consider the relation of the vessels and nerves in 
the several parts of the axilla; for it not unfrequently happens that the surgeon 
is called upon to extirpate diseased glands, or to remove a tumour from this 
situation. In performing such an operation, it will be necessary to proceed with 
much caution in the direction of the outer wall sind apex of the space, as here the 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapulsp, and posterior 
circumflex vessels, and, along the anterior wall, the thoracic branches. It is only 
along the inner or thoracic wall, and in the centre of the axillary cavity, that 
there are no vessels of any importance; a most fortunate circumstance, for it is in 
this situation more especially that tumours requiring removal, ai*e most frequently 
situated. 


The Axillary Artery. 

The axillary artery, the continuation of the subclaviiln, commences at the 
lower border of the first rib, and terminates at the lower border of the tendons of 
the Latissimus dorsi and Teres major muscles, when it becomes the brachial. 
Its direction varies with the position of the limb : where the arm lies by the'^siSc 
of the chest, the vessel forms a gentle curve, the convexity being upwards and 
outwards ; when it is directed at right angles Avith the trunk, the vessel is nearly 
straight ; and if elevated still higher, it describes a curve, the concavity of Avhich 
is directed upwards. At its commencement tlie ai’tery is very deeply situated, 
but near its termination is superficial, being covered only by the skin and fascia. 
The description of the relations of this vessel may be facilitated by its division 
into three portions. The first portion being that above the Pcctoralis minor ; the 
second portion, beneath ; and the third, below that muscle. 

The Jirst portion of the axillary artery is in relation, in fronts with the 
clavicular portion of the Pectoralis major, the costo-coracoid membrane, and the 
cephalic vein; behind^ with the first intercostal space, the corresponding Inter- 
costal muscle, the first serration of the Serratus magnus, and the posterior 
thoracic nerve; on its outer side with the brachial plexus, from which it is 
separated hy a little cellular interval ; on its tViner, or thoracic side, with the 
axillary vein. 
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Relations op First Portion op the Axillary Artery. 


Outer side. 
Brachial plexus. 


In front, 
Pectoralis major. 
Costo-Goracoid membrane. 
Cephalic vein. 


Axillary 
Artery. 
First portion. 


Inner side. 
Axillary vein. 


Behind. 

First intercostal space, and Intercostal muscle. 
Fii*st serration of Serratus magnus. 

Posterior thoracic nerve. 


The second portion of the axillary artery lies beneath the Pec toralis min^ . It 
is covered, in front, by the Pectoralis major mid in inor ni usediTs^fTi?^ it is 
separated from the Subscapubaris by a cellular interval; on the inner side, it is 
in contact with the axillary vein. The brachial plexus of nerves surrounds the 
m*tery, and separates it from direct contact with the vein and adjacent muscles. 

Relations op Second Portion of the Axillary Artery. 

In front. 

Pectoralis major and minor. 

AxiUary 

Ai’tery. \ Inner side, 

^Second portion./ Axillary vein. 


Outer side. 
Brachial plexus. 


Behind. 

Subscapularis. 

The third portion of the axillary artery lies below the Pectoralis minor . It is 
in relation, in front, with the lower border of the Pectoralis major above, being 
covered only by the integument and fascia below ; behind, witli the lower part of 
the Subscapularis, and the tendons of the Latissimus dorsi and Teres major ; on 
its outer side, with the Coraco-bracliialis ; on its inner, or thoracic side, with the 
axillary vein. The braehial plexus of nerves bears the following relation to the 
artery in this part of its course : on the outer side is the median nerve, and the 
musculo-cutaneous for a short distance; on the inner side, the ulnar, the internal, 
and lesser internal cutaneous nerves ; and behind, the musculo-spiral, and cir- 
cumflex, the latter extending only to the lower border of the Subscapularis 
muscle. 


Relations of Third Portion of the Axillary Artery. 

In front. 

Integument and fascia. 

Pectoralis major. 

Inner eide. 

Ulnar nerve. 

Internal cutaneous nerves. 
Axillary vein. 


Outer side. 
Coraco-brachialis. 

Median nerve. 
Musculo-cutaneous nerve. 


Axillary 
Artery. 

I Third portion. 


Behind. 

Subscapularis. 

Tendons of Latissimus dorsi, and Teres major. 
Musculo-spiral, and circumflex nerves. 
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PeculiaritieB, The axillary artery, in about one case out of every ten, gives off a large 
branch, which forms either one oi the arteries of the forearm, or a large muscular trunk. 
In the first set of cases this artery is most frequently the radial (1 in 33), sometimes the 
ulnar (1 in 72), and very rarely, the interosseous (1 in 606). Tn the second set of cases, 
the trunk gave origin to the subscapular, circumflex, and profunda arteries of the arm. 
Sometimes only one of the circumflex, or one of the profunda arteries, arose from the 
trunk. In these cases the brachial plexus surrounded the trunk of the branches, and not 
the main vessel. 

Surgical Anatomy. The student having carefully examined the relations of the axillaiy 
artery in its various parts, should now consider in what situation compression of this 
vessel may be most easily effected, and the best position for the application of a ligature 
to it when necessary. 

Compressim of this vessel is required in the removal of tumours, or in amputation of 
the upper part of the arm ; and the only situation in which this can be effectually made, 
is in the lower part of its course, just beneath the integument and fascia; and on com- 
pressing it from within outwards upon the humerus, the circulation may be efficiently 
suspenaed. 

The application of a ligature to tlve axillary artemj may be required, in cases of aneurism 
of the upper part of the brachial ; and there are only two situations in which it may bo 
secured, viz., in the upper, or in the lower part of its course. 

The axillary artery at its central part is so deeply seated, and, at the same time, so closely 
surrounded with large nervous trunks, that the application of a ligature to it would be 
almost impracticable. i. j • 

In the lower part of its course the opeiiition is more simple, and may bo performed in 
the following manner : — The patient being placed on a bed, and the arm separated from 
the side, with the hand supinated, the head of the humerus is felt for, and an incision 
made through the integument over it, about two inches in length, a little nearer to the 
posterior than the anterior fold of the axilla. After carefully dissecting through the 
areolar tissue and fascia, the median nerve and axillary vein are exposed ; the former 
having been displaced to the outer, and the latter to the inner side of the arm, the elbow 
being at the same time bent so as to relax these structures, and fiicilitate their separation, 
the ligature may be passed around the arteiy from the ulnar to the radial side. 

The upper portion of the axillary artery may be tied, in cases of aiieurism encroaching 
so far upwarefa that a ligature cannot bo applied in the lower part of its course. Notwith- 
standing that this operation has been performed in some few cases, and with success, its 
performance is attended with much difficulty and danger. The student will remark, that 
in this situation, it would be necessary to divide a thick muscle, and, after separating the 
costo-coracoid membrane, the artery would be exposed at the bottom of a more or less 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such 
circumstances it is an easier, and, at the same time, more advisable operation, to tie the 
subclavian artery in the third part of its course. 

In a case of wound of this vessel, the general practice of cutting down upon, and tying 
the vessel above and below the wounded point, should be adopted in all cases. 


The branches of the axillary artery are, the 


From 15^ Part, 
From 2nd Part. 

From "^rd. Part. 


{ Superior thoracic. 
Acromial thoracic. 

{ Thoracica longa. 

'riioracica alaris. 

( Subscapular. 

•I Anterior circumflex. 
( Posterior circumflex. 


The Superior Thoracic is a small artery, which arises from the axillary, or by 
a common trunk with the acromial tlioracic. Running forwards and inwards 
along the upper border of the Pectoralis minor, it passes between it and the Pec- 
toralis major to the side of the cliest. It supplies these muscles, and the parietes 
of the thorax, anastomosing witli the internal mammary and intercostal arteries. 

The Acromial Thoracic is a short trunk, which arises from the fore part of the 
axillary artery. Projecting forwards to the upper border of the Pectoralis minor, 
it divides into three sets of branches, thoracic, acromial, and descending. The 
thoracic branches, two or three in number, are distributed to the Serratus magnus 
and Pectoral muscles, anastomosing with the intercostal branches of the internal 
mammary. The acromial branches are directed outwards towards the acromion, 
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supplying the Deltoid muscle, and anastomosing, on the surface of the acromion, * 
with the supra-scapular and posterior circumflex arteries. The descending brandii 
passes in the inter-space between the Pectoralis major and Deltoid, accompanying 
the cephalic vein, and supplying both muscles. 

The Long Thoracic passes downwards and inwards along the lower border 
of the Pectoralis minor to the side of the chest, supplying the Serratus magtkiiB, 
the Pectoral muscles, and mammary gland, and sending branches across the axilla 
to the axillary glands and Subscapularis, which anastomose with the internal 
mammary and intercostal arteries. 

The Thoracica Alaris is a small branch, which supplies the glands and areolar 
tissue of the axilla. Its place is frequently supplied by branches from some of 
the other thoracic arteries. 

The Subscapularj the largest branch of the axillary artery, arises opposite the 
lower border of the Subscapularis muscle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapular, a branch of the subclavian. It distributes branches 
to the Subscapularis, the Serratus magiius. Teres major, and Latissimus dorsi 
muscles, and gives oif, about an inch and a-half from its origin, a large branch, the 
dorsalis scapulae. This vessel curves round the inferior border of the scapula, 
leaving the axilla in the inter-space between the Teres minor above, the Teres major 
below, and the long heiid of the Triceps in front; and divides into three branches, 
a subscapular, which enters the subscapular fossa beneath the Subscapularis which 
it supplies, anastomosing with the subscapular and supra-scapular arteries; an 
infra-spinous branch (dorsalis scapube), which turns round the axillary border of 
the scapula, between the Teres minor and the bone, enters the infra-spinous fossa, 
^^upplies the Infra-spinatus muscle, ami anastomoses with the supra-scapular end 
posterior scapular arteries; and a median branch, which is continued along the 
axillary border of the scapula, between the Teres major and minor, and, at the dorsal 
surface of the inferior angle of the bone, anastomoses with the supra-scapular. 

The Circiimjiex Arteries wind around the neck of the humerus. 

The Posterior, the larger of the two, arises from the back part of the axillary, 
opposite the lower border of the Subscapularis muscle, and, passing backwards 
with the circumflex veins and nerve, through the quadrangular space bounded by 
the Teres major and minor, the scapular head of the Triceps and the humerus, 
winds around the neck of that bone, is distributed to the Deltoid muscle and 
shoulder-joint, anastomosing with the anterior circumflex, supra-scapular, and 
acromial thoracic arteries. 

The Anterior Circumflex, considerably smaller than the preceding, arises just 
below that vessel, from the outer side of the axillary artery. It passes horizon- 
tally outwards, beneath the coraco-brachialis and short head of the Biceps, lying 
upon the fore part of the neck of the humerus, and, on reaching the bicipital 
groove, gives off an ascending brjincb, which passes upwards along it, to supply 
the head of the bone and the shoulder-joint. The trunk of the vessel is then 
continued outwards beneath the Deltoid which it supplies, and anastomoses with 
the posterior circumflex, and acromial thoracic arteries. 


Brachial Artery (fig. 200). 

The brachial artery commences at the lower margin of thp tendon of the Teres 
major, and, passing down the inner and anterior aspect of the arm, terminates 
about half an inch below the bend of the elbow, where it divides into the radial 
and ulnar arteries. 

The direction of this vessel is marked by a line drawn from the outer side of 
the axillary space between the folds of the axilla, to a point midway l)etwecn 
the condyles of the humerus, which corresponds to the depression along the 
inner border of the Coraco-brachialis and Biceps muscles. In the upper part 
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d£ its coarse^ this vessel lies internal 
the humerus; but below, it is in 
front of that bone. 

Relations. This artery is super- 
ficii4 throughout its entire extent, 
being covered, in front, by the in- 
t^ument, the superficial and deep 
fa^cias; the bicipital fascia separates 
it opposite the elbow from the me- 
dian basilic vein, the median nerve 
crosses it at its centre, and the ba- 
silic vein lies in the line of the ar- 
tery for the lower half of its course. 
Behind, it is separated from tlie 
inner side of the humerus above, by 
the long and inner heads of the Tri- 
ceps, the musculo-spiral nerve and 
stiperior profunda artery interven- 
ing; and from the front of the l)one 
below, by the insertion of the Co- 
raco-brachialis and the Bracbi.alis 
antieus muscdcs. By its outer side, 
it is in relation with the commenec- 
ment of the median nerve, and the 
Coraco-brachialis and Biceps mus- 
cles, which slightly overlap the ar- 
tery. By its inner side, with the 
internal cutaneous and ulnar nerves, 
its upper half; the median nerve, 
its lower half. It is accompanied 
by two veins, the vonas comites; 
they lie in close contact with the 
artery, being connected together 
at intervals by short transverse 
communicating branches. 



Plan op the Relations of the Buachial Arteky. 
In front. 

Integument and fascia), 
bicipital fascia, median basilic vein. 

Median nerve. 


Outer side. 
Median nerve. 
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Internal cutaneous. 
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ARTERIES. 


Beni> of the Elbow. 

At the l)en(l of the elbow, the brachial artery sinks deeply into a triongulai: ill- 
terVal, the base of which is directed upwards towards the humerus, and tiie sides 
of which are lionnded, externally, by the Supinator longus, internally, by the Pro- 
nator radii teres; its floor isHbrmedby the Braehialis anticus, and Supinator brevis. 
This space contains the brachial artery, with its accompanying veins; tjio radial 
and ulnar arteries, the median and inusculo-spiral nerves, and the tendon of the 
Biceps. The brachial artery occupies the middle line of this space, and divides 
opposite the coronoid process of the ulna into the radial and ulnar arteries; it is 
covered, infrontyhy the integument, the superfleial fascia, and the median basilic vein, 
the vein being separated from direct contact with the artery by the bicipital fascia. 
Behind^ it lies on the Braehialis anticus, which separates it from the elbow-joint. 
The median nerve lies on the inner side of the artery, but separated from it below 
by an interval of half an inch. The tendon of the Biceps lies to the outer side 
of the space, and the musculo-spiral nerve still more externally, lying upon the 
Supinator brevis, and partly concealed by the Supinator longus. 

Peculiarities of the Artery as regards its Course, The brachial artery, accompanied by the 
median nerve, may leave the inner border of the Biceps, and descend towards the inner con- 
dyle of the humerus, where it usually curves around a prominence of bone, to which it is 
connecte.l by a fibrous band ; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. This variation bears considerable 
analogy with the normal condition of the artery in some of the carnivora. 

As regards its Division, Occasionally, the artery is divided for a short distance at its 
upper iMirt into two trunks, which are united above and below. A similar peculiarity occurs 
in the main vessel of the lower limb. 

The point of bifurcation may be above or below the usual point, the former condition 
being by far the most frequent. Out of 481 examinations recorded by Mr. Quoin, some 
made on the right and some on the left side of the body, in 386 the artery bifurcated in 
its normal position. In one ciise only was the place of division lower than usual, being 
two or three inches below the elbow-joint. ‘In ninety cases out of 481, or about 1 in 5J, 
there were two arteries instead of one in some part, or in the whole of the arm.* 

There apj)ear.s, however, to bo no correspondence between the arteries of the two arms, 
with respect to their irregular division ; for in sixty-one bodies it occurred in one side only 
in forty-three ; on both sides, in difi'creiit positions, in thirteen ; on both sides, in the same 
position, in five. 

The point of bifiircation takes place at diflerent parts of the arm, being most frequent 
in the upper part, less so in the lower part, and least so in the middle, the most usual 
point for the application of a ligature ; under any of these circumstances two large arteries 
would be found in the arm in.stcad of one. The most frequent (in three out of four) of those 
peculiarities is tlie high division of the radial. It often arises from the inner side of the 
nrachial, and runs parallel with the main trunk to the elbow, w'here it crosses it, lying 
beneath the fascia ; or it may perforate the fascia, and pass over the artery, immediately 
beneath the integument. 

The ulnar sometimes arises from the brachial high up, and then occasionally leaves that 
vessel at the lower part of the arm, and descends towards the inner condyle. In the 
fore-arm it generally lies beneath the deei) fascia, superficial to the Flexor muscles ; occa- 
sionally between the integument and deep fascia, and very rarely beneath the Flexor 
muscles. 

The interosseous artery sometimes arises from the upjjer part of the brachial or axillary: 
as it descends the arm it lies behind the main tnink, and at the bend of the elbow regains 
its usual position. 

In some cases of high division of the radial, the remaining trunk (ulnar interosseous) 
• occasionally passes, together with the median nerve, along the inner margin of the arm to 
the inner condyle, and then passing from within outwards, beneath or through the Pronator 
teres, regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elbow by a short transverse branch, and are even sometimes reunited. 

Sometimes long slender vessels, vasa aberrantia, connect the brachial or axillary arteries 
with one of the arteries of the fore-arm, or a branch from them. These vessels usually 
join the radial. 

In some subjects the brachial artery is covered by an additional slip from the Biceps or 
Braehialis anticus muscles; and occasionally a slip from the latter muscle covers the 
whole extent of the ulnar interosseous trunk in cases ol high division of the radiM. 

Surgical Anatomy. Compression of the brachial artery is required in cases of amputation 
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of the arm or fore-arm, in resection of the elbow-joint, and the removal of tumours ; and 
it will be observed, that it may be effected in almost any part of its course ; if pressure is 
xn^e in the upper part of the limb it should bo directed from within outwards, and if in 
the lower part, irom before backwards, as the artery lies on the inner side of the humerus 
above, and in front of it below. The most favourable situation is either above or below 
the insertion of the Coraco-brachialis. ^ 

The application of a ligature to the brachial artery may be required in cases of wounds 
of the vessel, or of aneurism of the brachial, tlie radial, ulnar, or interosseous arteries ; and 
this vessel may be secured in any part of its course. The chief guides in determining its 
position are tne surface-markings produced by the inner margin of the Coraco-brachialis 
and Biceps, the known course of the vessel, and its pulsation, which should be carefully 
felt for before any operation is performed, as the vessel occasionally deviates from its usual 
position in the arm. In whatever situation the operation is performed, great care is neces- 
saiy on account of the extreme thinness of the parts covering the artery, and the intimate 
connection which the vessel has throughout its whole course with important nerves and 
veins. Sometimes a thin la3"er of muscular fibre is met with concealing the artery ; if 
such is the case, it must be uivided across, in order to expose it. 

In the upper third of the arm the artery may be exposed in the following manner. Tlie 
patient being placed horizontally upon a table, the affected limb should be raised from the 
side, and the hand supinated. An incision about two inches in length should bo made on 
the ulnar aide of the Coraco-brachialis muscle, and the subjacent fascia cautiously divided 
so as to avoid woumling the internal cutaneous nerve or basilic vein, which sometimes 
runs on the surface of the artery as high as the axilla. The fascia having been divided, it 
should be remembered, that the ulnar and internal cutaneous nerves lie on the inner side 
of the artoiy, the median on the outer aide, the latter nerve being occasionally superficial 
to the artery in this situation, and that the venco comites are also in relation with the 
vessel, one on either side. These Vieing carefiilly separated, the aneurism needle should be 
passed around the artery from the ulnar to the radial side. 

If two arteries are present in the arm in consequence of a high division, they are usually 
placed side by side; ami if tliey are exposed in an operation, the surgeon should endeavour 
to ascertain, by alternately pressing on one or the other vessel, which of the two commu- 
nicates with the wound or aneurism, when a ligature may be applied accordingly ; or if 
pulsation or hoemorrhago ceases only when both vessels arc compressed, both vessels may 
be tied, as it may be concluded that the two communicate above the seat of disease or are 
reunited. • 

It should also be remembered, that two arteries may be present in the arm in a case of 
high division, and that one of these may be found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in its usual position, but deeply 
placed, beneath the common trunk : a knowledge of these facts will at once suggest the 
precautions necessary in every case, and indicate the necessary measure to be adopted when 
met with. 

In the middle of the arm the brachial artery' may be exposed by making an incision along 
the inner margin of the Biceps muscle. The fore-arm being bent so as to relax the muscle, 
it should ])e drawn slightly aside, and the fascia being carefully divided, the median nerve 
will be exj)osed lying uj)on the artery (sometimes beneath) ; this being drawn inwards and 
the muscle outwards, the artery should bo separated from its accompanying veins and 
secured. In this situation the inferior profunda may be mistaken for tliie maiii trunk, 
especially if enlarged, from the collateral circulation having become established; this 
may be avoided by directing the incision externally towards the Biceps, rather than in- 
wards or backwards towardfirthe Trice[»s. 

The lower part of the brachial artemj is of extreme interest in a surgical ix)int of view, 
on account of the relation which it bears to those veins most commonly opened in vene- 
section. Of these vessels, t he median Iwisilic is the largest and most i>rominent, and, con- 
se(juently, the one usually' selected for the operation. It should be remembered, that this 
vein runs parallel with the Viraehial arter^^ from whieh it is separated b^^ the bicifiital 
fascia, and that in no ease slionlil this vessel be selected for the operation, except in a 
part which is not in contact with the artery. 

The branches of the brachial artery arc the 

Superior profunda. Inferior profunda. 

Nutrient artery. Annstomotica magna. 

Muscuhar. 

The Superior Profunda arises from the inner and back part of the brachial, 
opposite the lower border of the Teres major, and passes backwards to the 
interval between the outer and inner heads of the Triceps muscle, accompanied 
by the musculo-spiral nerve ; it winds around the back part of the shaft of the 
humerus in the spiral groove, between the Triceps and the bone, and descends on 
tli# outer side of the arm to the space between the Brachialis anticus, and 
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Supinator longus, as far as the elbow, where it anastomoses with the recurrent 
branch of the radial artery. It supplies the Deltoid, Coraco-bracaliiliB,' and 
^ Triceps muscles, and whilst 

201. — ^The Surgical Anatomy of the Radial and Ulnar in the groove, between the 
Arteries. Trices and the bone, it 



gives off the posterior ar- 
ticular artery, which de- 
scends perpendicularly be- 
tween the Triceps and the 
bone, to the back part of 
the elbow-joint, where it 
anastomoses with the inter- 
osseous recurrent branch, 
and, on the inner side of 
(ho arm, with the ulnar 
recurrent, and with the 
anastomotica magna or in- 
ferior profunda (fig. 203). 

The Nutrient artery 
the shafit of the humerus 
arises from the brachial, 
about the middle of the arm. 
Passing downwards, it en- 
ters the nutritious canal of 
that bone, near the inser- 
tion of the Coraco-brachia- 
lis muscle. ^ 

The Inferior Profunda^ 
of small size, ^arises from 
the brachial, a little below 
the middle of the afm ; 
piercing the internal inter- 
muscular septum, it de- 
scends on the surface of 
the inner liead of the Tri- 
ceps muscle, to the space 
between the inner condyle 
and olecranon, accompa- 
nied by th<it ulnar nerve, 
and h>rmi nates by anasto- 
ikosing with the posterior 
ulnar recurrent, and ana- 
stomotica magna. 

The Afdistomotica Mag^ 
na arises from the brachial, 
about two inches above the 
elbow-joint. It passes 
transversely inwards upon 
the Brachialis nnticus^and, 
piercing the internal inter- 
muscular septum^ winds 
around the hack part of the 
humerus, between the Tri- 
ceps and the bone, forming 
an arch nlmvc the olecra- 
non fossa, by its junction 
with the posterior artieifiav 
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branch of the superior profunda. As this vessel liOs on the Brachialis anticus, an 
offset passes between the internal condyle and olecranon, where it anastomoses 
with the inferior proffinda and posterior ulnar recurrent arteries. Other branches 
ascend to join the inferior profunda; and some descend in front of the inner 
condyle, to anastomosb with the anterior ulnar recurr^t. 

The Muscular are three or four large branches, which arc distributed to the 
muscles in the course of the artery. They supply the Coraco-brachialis, Biceps, 
and Brachialis anticus muscles. 

Radial Artery. 

The Radial artery appears, from its direction, to be the continuation of the 
brachial, but, in size, it is smaller than the ulnar. It commences at the bifurca- 
tion of the brachial, just below the bend of the elbow, and passes along the^radial 
side of the fore-arm to the* wrist ; it then winds backwatMs, round the outer side 
of the carpus, beneath the extensor tendons of the thumb, and, running forwards, 
passes between the two heads of the first Dorsal interosseous muscle, into the 
palm of the hand. It then crosses the iruitacarpal bones to the ulnar border of the 
hand, forming the deep palmar arch, and, at its termination, inosculates with the 
deep branch of the ulnar artery. The relations of this vesM may thus be con- 
veniently divided into three parts, viz., in front of the fore-arm, at the back of the 
wrist, and in the hand. 

Relations. In the fore-arm^ this vessel extends from opposite the nock of the 
radius, to the fore part of the styloid process, being placed to the inner side of the 
shaft of that bone above, and in front of it below. It is sujierficial throughout its 
entire extent, being covered by tin? integument, the superficial and deep fascia;, and 
sli^tly over-lapped superiorly by the Supinator longus. In its course downwards 
it Res upon the tendon of the Biceps, the Supinator brevis, the Pronator radii 
teres, nidial origin of the Flexor sublimis digitorum, the Flexor longus pollicis. 
Pronator quadratus, and the lower extremity of the radius. the upper third 
of Hs course, it lies between the Supinator longus and the Pronator radii teres ; 
in its lower two thirds, between the tendons of the Supinatpr longus and the 
Flexor carpi radialis. The radial nerve lies along the outer side of the artery, in 
the middle third of its course ; and some filaments of the musculo-cutaneous nerve, 
after piercing the deep fascia, run along the lower part of the artery as it winds 
around the wrist. The yessel is accompanied by vena; comites throughout its 
whole course. 

Plan of tIib Relations of the Radial AR’TEiiy in the Fore-arm. 

In front. 

Integument — superficial and deep fascia). 

Supinator longus. 

/„ , . > (hUer side. 

Radial artery Supinator longus. 
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Tendon of Biceps, j? 

Supinator brevis. ^ 

Pronator radii terds« 

-Flexor sublimis digitorum. 
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At the wristy as it winds around the outer side of the Carpus, from the styloid 


Innei' side. 
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process to the first interoBseoas space, it lies upon the external lateral ligament 
being covered by the extensor tendons of the thumb, subcutaneous veins, some 
filaments of the radial nerve, and the integument. It is accompanied by two 
veins, and *a filament of the musculo-cutaneous nerve. 

In the handy it passes from the upper end of the first interosseous space, 
between the heads of the Abductor indicis, transversely across the palm, to the 
base of the metacarpal bone of the little finger, where it inosculates with the 
communicating branch from the ulnar artery, forming the deep palmar arch. It 
lies upon the carpal extremities of the metticurpul bones and the Litcrossei 
muscles, being covered by the flexor tendons of the fingers, the Lumbricaleen the 
muscles of the little finger, and the Flexor brevis pollicis, and is accompanied by 
the deep branch of the ulnar nerve. 


Peouliarities. The origin of the radial artoiy varies in the proportion nearly of one in 
eight cases. In one case the origin was lower tlian usual. In the other cases, the upper 
part of the brachial was a more frequent source of origin than the axillary. The varia- 
tions in the position of this vessel in the arm, and at the bend of the elbow, have been 
already mentioned. In the fore>arm it deviates loss frecmontly from its position than the 
ulnar. It has been found lying over the fascia, instead of beneath it. It has also been 
observed on the surface of the Supinator longus, instead of along its inner border ; and in 
turning round the wi^st, it has been seen lying over, instead of beneath, the Extensor 
tendons. 

Surgical Anatomy. The operation of tying the radial artery is required in cases of wounds 
either of its trunk, or of some of its branches, or for aneurism: audit will be observed, that 
the vessel may be easily exposed in any part of its course through the fore-arm. This ope- 
ration in the middle or inferior third of this region is easily performed; but in the upper 
third, near the elbow, the onoration is attended with some difticulty, from the greater depth 
of the vessel, and from its being overlapped by the Sin>inator longus and Pronator teres 
muscles. 

To tie the artery in this situation, an incision three inches in length should be made 
through the integument, from the bend of the elbow obliiiuely downwards and outwards, 
on the radial side of the forc-arin, avoiding the branches or the median vein; the fiiscia of 
the arm being divided, and the Supinator ioii^s drawn a little outw*ai’ds, the artery will l>o 
exposed. The venae comites should be caiefully separated from the vessel, and the ligature 
passed from the radial to the ulnar .side. 

In the middle third of the fore-arm the artery may be expoHc<l by making an incision of 
similar length on the inner margin of the Supinator longus. In this situation the mlial 
nerve lies in close relation with the outer side of the artery, and should, as well as the veins, 
be carefully avoided. 

In the inferior third, the artery i.s easily .secured by dividing the integument and fasciae 
in the interval between ihc tendons of the SM||iuator longus and Flexor carpi radialis 
muscles. 


The branches of the radial artery may be divided into three groups, corre- 
sponding with the three regions in which this vessel is^ situated. 


In the 
Fore-arin. 


Wrist. 


Hand. 


Radial recurrent. 
Muscular. 
Superficinlis volsc. 
Anterior Carpal. 

i Posterior carpal. 
Metacarpal. 
Dorsulcs pollicis. 
Dorsalis indicis. 
Princeps pollicis. 
Radialis indicis. 
Perforantes. 

^ Interossei. 


The Radial Recurrent is giv^n off immediately below the elbow. It ascends be- 
tween the branches of the musculo-spfiral nerve, lying on the Supinator brevis, and then 
between the Supinator longus and Brachialis anticus, supplying these muscles^ the 
elbow-joint, and anastomosii^ with the terminal branches of the superior profunda. 
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The ^uscular Branches are distributed to the muscles on the radial side of the 
fore-arm. ► 


The Superficialis Volm arises from the radial artery, just whore this vessel is 
about to wind around the wrist. Running forwards, it passes between the muscles 
of the thumb, which it supplies, and anastomoses with the termination of the ulnar 
artery, comidoting the superficial palmar arch. This vessel varies considerably in 
siuej usually it is very smallj and terininatos in the muscles of the thumb; some- 
times it is as larger as the continuation of the radial. 

The Carpal brahiihes supply the joints of the wrist. The Anterior Carpal is a 
small vessel which arises from the radial artery near the lower border of the Pro- 


nator quadratus, and running in- 
w’ards in front of the radius, ana- 
stomoses with the anterior carpal 


202 . — Uln.ir and Radial Arteries. 
Dftej) View. 


branch of the ulnar artery. From 
the arch thus formed, branches 
descend to supply the articulations 
of the wrist. 

The Posterior Carpal is a small 
vessel which arises from the radial 
artery beneath the extensor ttjndons 
of the tliumb; crossing the carpus 
transversely to the inner border of 
the hand, it anastomoses with the 
posterior carpal branch of the ulnar. 
Superiorly it sends branches up- 
wards,^, which anastomose with the 
termination of the anterior inter- 
osseous artery. Other branches 
descend to the metacarpal spaces; 
they are the dorsal interosseous ar- 
teries for the third and fourth in- 
terosseous spaces; they anastomose 
with the posterior perforating 
branches from the deep i>alniar 
arch. 

The Metacarpal {First Dorsal 
Interosseous Branch) arisvs beneatif 
the extensor tendons of the; thumb, 
sometimes with the posterior carpal 
artery; running forwards on the 
second dorsal interosseous muscle; 
it communicates, behind, with the 
corresponding perforating branch of 
the deep palmar arch; and, in front, 
inosculates with the digital branch 
of the superficial palmar arch, and 
supplies the adjoining sides of the 
intk»x and middle fingers. 

The Dorsales Pollicis are two 
small vessels which run along the 
sides of the dorsal aspect of the 
thumb. They sometimes arise se- 
parately, or occasionally by a com- 
mon trunk, near the base of the 
first metacarpal lH>ne. 

The Dorsalis Indicis^ also a 
small branch, runs along the radial 
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cceliac axis, and is remarkable for the extreme tortuosity of its ooursei It passes 
horizontally to the loft side behind the upper border- of the pancreas, accompanied 
by the splenic vein, which lies below it; and on arriving near the spleeni divides 
into branches, some of which enter the hilus of that organ to be distributed 
to its structure, whilst others are distributed to the great end of the stomach. 

The branches of this vessel are: 

Pancreaticie parvie. Gastric (Vasa brevia). 

Pancreatica iiiagna. Gastro-epiploica sinistra. 

The Pancreatic are numerous small branches derived from the splenic as it runs 
behind the upper border of the psincreas, sii})plying its middle and left parts. One 
of these, hunger than the rest, is given off from the splenic near the left extremity 
of the pancreas; it runs from left to right near the posterior surface of the gland 
following the course of the pancreatic duct^ iind is called Xhe pancreatica magna. 
These vessels anastomose with the pancreatic branches of the pancreatico-duo- 
denal arteries. 

The Gastric ( /'Jri.va brevia) consist of from five to seven small branches, which 
arise either from the termination of the splenic artery, or from its terminal 
branches; and passing from left to right, between the layers of the gastro-splenic 
omentum, are distributed to the great curvature of the stomach; anastomosing 
with branches of the gastric and gastro-epiploica sinistra arteries. 

The G astro- Epiploica Sinistra^ the largest branch of the splenic, runs from 
left to right along the great curvature of the stomach, between the layers of the 
great omentum; and anastomoses with the gastro-epiploica dextra. In its course, 
it distributes several branches to the stomach, wliich ascend upon both surfaces; 
others descend to supply the omentum. 

SruKKioK Mksenteuic Artery. 

In order to expose this vessel, raise the great omentum and transverse colon, draw down 
the small intestines, and if the pesritoueum is divided where the tmnsverse mcso-colon and 
mesentery join, this artery will bo exposed just as it issues beneath the lower border of the 
{pancreas. 

Tho Superior Mesenterio Artery (fig. 207) supplies the whole length of the 
.small intestine, except the first part of the duodenum; it also supplies the crccuin, 
ascending and transverse colon ; it is a vessel of large size arising from the fore part 
of the aorta, about a quarter of an inch below the cajliac axisppcing covered, at its 
origin, by the splenic vein and pancrea.s. Itpas.ses forwards, between the pancreas 
and transverse portion of the duodenum, crosses in front of this portion of the intes- 
tine, and descends bet>veen the layers of the mesentery to the right iliac fossa, where 
it terminates considerably diminished in size. In its course it forma an arch, the 
convexity being directed forwards and downwards to the left side, the concavity 
back^vards and upwards to the right. It is accompanied by the superior mesen- 
teric vein, and surrounded by tin? superior mesenteric plexus of nerves. Its 
branches are the 

Inferior pancreatico-duodenal. Ileo-colic. 

Vasa intestini tenuis. Colica dextra. 

Colica media. 

The Inferior Pancreatico- Duodenal is given off from the superior mesenteric 
below the pancreas, and is distributed to its right extremity and the transverse 
and descending portions of the duodenum; anastomosing with the pancreatico-duo- 
dcnal artery. ' . 

The Vasa Intestini Tenuis arise from the convex side of the superior meibnte- 
ric artery. They are usually from twelve to fifteen in number, and are distributed to 
the jejunum and Ileum. They run parallel with one another between tho layers of 
the mesentery; each vessel dividing into two branches, which unite with a Bimila|’ 
liraiich on each side, forming a series of arches, the convexities of which sure 
directed towards the intestine. From this first set of arches branches arise, ^which 
again unite with similar branches from either side, and thus a second seriM of 
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aordieB is formed; and from these latter, a third, aiid even a fourth or fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes- 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are minutely distributed, ramifying between 
its coats. 

The Ileo- Colic Artery is the lowest branch given off from the concavity of the 
superior mesenteric artery. It descends between the layers of the mesentery to 
the right iliac fossa, where it divides into two branches. Of these, the inferior 
one inosculates with the lowest branches of the vasa intestini tenuis, from the con- 
vexity of which branches proceed to supply the termination of the ileum, the 
ccBcum and appendix coeci, and the ileo-ccecal and ileo-colic valves. The superior 
division inosculates with the colica dextra, and supplies the commencement of 
the colon. 


207. — The Superior Mesenteric Artery and its Branches. 



*Bhe Colica pextra arises from about the middle^of the concavity of the supe- 
rior mesenteric artery, and passing beneath thp peritoneum to the middle of the 
ascending colon, divides into two branches; a descending branch, which inoscu- 
yiates with the ileo-coUc; and, an ascending branch, which anastomoses with the 
colica media. These branches form arches, from the convexity of ^wliicli vessels 
are distributed to the ascending colon. The branches of this vessel are covered 
with peritoneum only on their anterior aspect. 

B» 2 
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The Colica Media arises from the upper part of the concavity of the superior 
mesenteric, and, passing forwards between the layers of the transverse mcso-colon^ 
divides into two branches; the one on the right side inosculating with the colica 
dextra; that on the left side, with the colica sinistra, a branch of the inferior 
mesenteric. From the arches forined by their inosculation, branches are distributed 
to the transverse colon. The brunches of this vessel lie between two layers of 
peritoneum. 

208. — The Inferior Mesenteric Artery and its Branches. 



In or^er to expose this vessel, draw the small intestines and mesentery over to the ri^ht 
side of the abdomen, raise the transverse colon towards tVe thorax, and divide the perito- 
neum covering the left side of the aorta. 

The Inferiob Mesenteric Artery (fig. 208) supplies the descending and sigmoid 
flexure of the colon, and greater part of the rectum. It is smaller than the supe- 
rior mesenteric; and arises from the left side of the aorta, between one and two Indies 
above its division into the cymmon iliacs. It passes downwardiS to the leftyliac 
fossa, and then descends, between the layers of the meso-rcctum, fnto the pelvis, 
under the name of the supetior hcBmorrhoidal artery. It lies at first in close 
relation vrith the left side of the aorta, and then passes in'*front of the loft common 
iliac artciy. Its branches are the 

Colica sinistra. Sigmoiden. 

Suficrior hcemorrhoidal. 
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The Colica Sinistra passes behind the peritoneum, in front of the left kidney, 
to reach the descending colon, and divides into two branches; an ascending branch, 
which inosculates with the colica media; and a descending branch, which anasto- 
moses with the sigmoid artery. From the arches formed by these inosculations, 
branches are distributed to the descending colon. 

The Sigmoid Artery runs obliquely downwards across the Psoas muscle to the 
sigmoid flexure of the colon, and divides into branches which supply this part of 
the intestine; anastomosing above, with the colica sinistra; and below, with the 
superior hasmorrhoidal artery. This vessel is sometimes replaced by tliree or four 
small branches. 

The Superior Jlcemorrhoidal Artery y the continuation of the inferior mesen- 
teric, descends into the pelvis between the layers of the meso-rcctum, crossing, in 
its course, the ureter, and left common iliac artery and vein. Opposite the middle 
of the sacrum it divides into two branches, which descend one on each side of the 
rectum, where they divide into several small branches, which are distributed 
between the mucous and muscular coats of this tube, to near its lower end; ana- 
stomosing with ejich other, with tlie middle hremorrhoidal arteries, branches of 
the internal iliac, and witli tlxe inferior hsemorrhoidal. branches of the internal 
pudic. 

The student should especially remark, that the trunk of this vessel descends 
along the back part of the intestine as far as the middle of the sacrum before it 
divides; this is about a finger’s length or four inches from the anus. In disease 
of this tube, the rectum should never bo divided beyond this point in that direction, 
for fear of involving this artery. 

The Supra^Renal Arteries arc two small vessels which arise, one on each side 
of tlie aorta, opposite the superior mesenteric artery. They pass obliquely up- 
wards and outwards, to the under surface of the supra-renal capsules, to which 
they are distributed, anastomosing with capsular branches from the phrenic 
and renal arteries. In the adult these arteries are of small size; in the foetus 
they ai’e as large as the renal arteries. ' 

The Itejial Arteries are two large trunks, which arise from the sides of the 
aorta, immediately below the superior mesenteric artery. Each is directed out- 
wards, so as to form nearly a right angle with the aorta. The right one longer 
than the left, on adeouiit of the position of the aorta, passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, each artery divides into four or live branches, which are distri- 
buted to its substance. At the hilus, these branches lie between the renal vein 
and ureter, the vein being usually iu front, the ureter behind. Each vessel gives 
oft' some small branches to the supra-renal capsules, the ureter, and to the sur- 
rounding cellular membrane and muscles. 

The Spermatic Arteries arc distributed to the testes in the male, and to the 
ovaria in the female. Tliey are two small slender vessels, of considerable length, 
which arise from the front of the aorta, a little below the renal arteries. Each 
artery passes obliquely outwards and downwards, behind the peritoneum, cross- 
ing the ureter, and resting on the Psoas muscle, the right spermatic lying 
in front of the inferior vena cava, the left behind the sigmoid flexure of the 
colon. On reaching the margin of the pelvis, each vessel passes in front of 
the ^corresponding external iliac artery, ' and takes a difterent course in the two 
sexes. 

the MaUy it is directed outwards, to the internal abdominal ring, and 
acc^panics the other constituents of the spermatic cord along the spermatic 
canal to the testis, where it becomes tortuous, and divides into several branches, 
two or three of whiclidi accompany the vas deferens, and supply the epididymis, 
anastomosing with the deferential artery; others pierce the back part of the 
tunica albuginea, and supply the substance of the testis. . , 

In the FerAalCy the spermatic arteries (ovarian) are shorter than in the male, 
and do not pass out of* the abdominal cavity. On arriving at the margins of the 
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pelvis, they pass inwards, between the two laminas of the broad ligament of the 
uterus, to be distributed to the ovaries. One or two small branches supply the 
Fallopian tubes; another passes on to the side of the uterus, and anastomoses with 
the uterine arteries. Other offsets are continued along the round ligament, 
through the inguinal canal, to the integument of the labium and groin. At an 
early period of foetal life, when the testes lie by the side of the spine, below 
the kidneys, the spermatic arteries arc short; but as these organs descend from 
the abdomen into the scrotum, they become gradually lengthened. 

Tlie Phrenic Arteries are two small vessels, which present much variety in their 
origin. They may arise separately from the front of the aorta, immediately below 
the cxdiac axis, or by a ooinmon trunk, which may spring either from the aorta, 
or from the cmliac axis. Sometimes one is derived from the aorta, and the other 
from one of the renal arteries. In only one out of thirty-six cases, did these 
arteries arise as two separate vessels from the aorta. They diverge from one another 
across the crura of the Diaphragm, and then pass obliquely upwards and outwards 
upon its under surface. The loft phrenic passes behind the (esophagus, and runs 
forwards on the left side of the oesophagt^al opening. The right phrenic, passing 
behind the liver and inferior vena csiva, ascends along the right side of the aper- 
ture for transmitting that vein. N(uir the buck part of the central tendon, each 
vessel divides into two branches. The internal branch runs forwards to the ante- 
rior margin of the thorax, supplying the Diaphragm, and anastomosing with its 
fellow of the opposite side, and with the inuscmlo-phrenic, a branch of the 
internal iiiaunmuy. The external branch passes towards the side of the thorax, 
and inosculates with the intercostal artcTies. The internal branch of the right 
phrenic gives off a few vessels to the inferior vena cava; and the left one some 
branches to the (esophagus. Each v(?ssel also sends capsular branches to the 
supra-renal capsule of its own side. The spleen on the left side, and the liver 
on the right, also receive a few branches from tlujse vessels. 

The Lumbar Arteries are analogous tij the intercostal. They are usually four 
in number on each side, and arise from the back part of the aorta, nearly at right 
angles with that vessel. They pass outw'ards and backwards, around the sides of 
the body of the corresiMiiiding lumbar vert(d»ra, behind the sympathetic nerve 
and the Psoas muscle; those on the right side being covered by the vena cava, 
and the two upper orujs on each side by the <Tura of the Diajiliragin. In the 
interval between the transverse processes of tln^ vertebrae, each artery divides 
into a dorsal and an abdoininal branch. 

The dorsal branch gives ofli iniinedtately after its origin, a spinal branch, 
which enters the spinal canal; it then continues its course backwards, between 
the transverse processes, and is distrilnited to tlie muscles and integument of the 
back, anast(nnosiiig with each other, and with the posterior branches t)f the inter- 
costal arteries. 

The spinal branchy besides supplying offsets which run along the nerves to 
the dura mater and cauda (‘(juinu, anastomosing with the other spinal arteries, 
divides into two branches, one of which ascends on the posterior surface of the 
body of the vertel)ra above, and the other descends on the posterior surface of 
the body of the vertolira below, both vessels anastomosing with similar branches 
from neighbouring spinal arteries. The inosculations of these vessels on each 
side, throughout the whoh? length of the spine, form a scries of arterial arches 
behind the bodies of the vertebra*, which are connected with each other, and with 
a median longitudinal vessel, extending along tin* centre of tlio l>odies of the ver- 
tebne, by tt*ansver.se branches. From th<;se vessels offsets are distributed t^ the 
jieriostcum and bones. 

The abdominal branches puss outwards, behind the quadratus lumborum, the 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
matmnary in front, the intercostals above, and those of the ilio-lumbor, and 
circumflex iliac, below. 
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The Middle Sacral Artery is a small vessel, about the size of a crow-quill, 
which arises from the posterior part of the aorta, just at its bifurcation. It 
descends upon the last lumbar vertebra, and along the middle line of the anterior 
surface of the sacrum, to the upper part of the coccyx, where it terminates 
by anastomosing with the lateral sacral arteries. From it branches arise 
which run through the meso-rectum, to supply the posterior surface of the 
rectum. Other branches are given off’ on each side, which anastomose with the 
lateral sacral arteries, and send off' small olfsets which enter the anterior sacral 
foramina. 


Common Autkmiks. 

The abdominal aorta terminates by dividing into two coiiimoii iliac arteries. 
The bifurcation of this vessel usually takes place on the left side of the body of 
the fourth lumbar vertebra. This point corresponds to the left side ()f the umbili- 
cus, and is on a level with a line drawn across from one crista-ilii to the other. 
The common iliac arteries are about two inches in length; diverging from the 


209.- --Arteries of the Ptilvis. 



torminntion of the aorta, they ])as8 downwards and outwards to the margin of the 
pelvis, and divide opposite the intervertebral siibstanco, between the last lum- 
bar vertebra and the saerum, into two branches, the external and internal iliac 
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arteries; the former supplying the lower extremi^, the latter the viscera and 
parietes of the pelvis. 

The Right Common Iliao is somewhat longer than the left, and passes more 
obliquely across the body of the last lumbar vertebra. It is covered in front by 
the peritoneum, the intestines, the branches of the sympathetic nerve, and crossed, 
at its point of division, by the ureter. Behind^ it is separated from the last 
lumbar vertebra by the two common iliac veins. On its outer side it is in relation 
with the vena cava, and right common iliac vein above, and the Psoas magnus 
muscle below. 

The Left Common Iliac is in relation in front with the peritoneum, branches of 
the sympathetic nerve, the rectum and superior ha^morrhoidal artery, and crossed, 
at its point of bifurcation, by the ureter. The left common iliac vein lies partly 
on the inner side, and part beneath the artery; on its outer side, it is in relation 
with the Psoas magnus. 

Branches, The common iliac arteries give off small branches to the perito- 
neum, Psoae muscles, ureters, and to the surrounding cellular membrane, and 
occasionally give origin to the ilio-lumbar, or renal arteries. 

Peculiarities, Its point of origin varies according to tho bifurcation of the aorta. In 
three-fourths of a large number of cases, the aorta bifurcated either upon the fourth 
lumbar vertebra, or uj3on tho inter-vertebral disc, between it and the fifth ; one case in nine 
being below, and one in eleven above this jxiiut. In ten out of every thirteen cases, the 
vessej bifurcated within half an inch above or below tho level of the crest of the ilium ; 
more frequently below than above. 

The point of division is subject to great variety. In two-thirds of a largo number of 
cases, it was between the last lumbar vertebra and the upper border of the sacrum ; in 
one case in eight being above, and in one in six below that point. The left common iliao 
artery divides lower down more frequently than the right. 

The relative length, also, of the two common iliac arteries varies. Tho right common 
iliac was longest in sixty-three cases ; the left, in fifty-two ; whilst they were both equal in 
fifty-three. The length of tho arteries varied in five-sevenths of the cases examineu, from 
an inch and a-half to three inches ; in about half of tho remaining cases, the artery was 
longer; and in the other half, sliortcr ; the minimum length being less than half an inch, 
the maximum, four and a-half inches. In one instance, the right common iliac was found 
wanting, the external and internal iliacs arising directly from the aorta. 

Surgical Anatomy, The application of a ligature to the common iliac artery may be ro- 
quired on account of aneurism or ha:niorrhage, implicating ihe external or internal iliacs, 
or on account of secondary hoemorrhage after amputation of the thigh high up. It has been 
seen that the commencement of this vessel correspoinls to the left side of tho umbilicus 
on a level with a line di-awii from the highest point of one iliac crest to the opposite one, 
and its course to a line extending from this point downwards towards tl^ middle of Pou- 
part’s ligament. The line of incision required in the first steps of an operation for securing 
this vessel, w’ould materially depend uj)on the nature of the disease. If tho surgeon select 
the iliac region, a curved incision, about five inches in length, may bo made, commencing 
on tho left side of the umbilicus, cjirried outwards towards the luiterior superior iliac spine, 
and then along the upper border of Poupart’s ligament, as far as its middle. But if the 
aueunsmal tumour should extend high up in the abdomen, along the external iliac, it is 
better to select tho side of the alidomcn, approaching tho artery from above, by making 
an incision from four to five inches in length, from a&)ut two inches above and to the left 
of tho umbilicus, carried outwards in a curved direction towards the lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in 
cither case) having been cautiously divided in succession, tho trails versalis fascia must^be 
carefully cut through, and tlie poritoneuni, together with the ureter, separated from it and 
from the iliac fa.scia, and pushed aside ; tho sacro-iliac articulation must bo felt for, ami upon 
it the vessel will be felt pulsating, and may be fully exposed in close connection with its 
accompanying vein. On the right side, botli common iliac veins, as well as tho inferior vena 
cava, are in close connection with the artery, and must be carefully avoided. On tho left side, 
the vein usually lies on the inner side, and behind the artery ; but it occasionally happens 
that the two common iliac veins are joined on tho left instead of tho right side, which 
would add much to the difficulty of an operation in such a case. If the common iliac ar- 
tery is so short that danger is to be apprehended from secondary hoemorrhage if a ligature 
is a[>plicd to it, it would bo preferable, in such a cose, to tie both the external and internal 
iliac near their origin. This operation has been iierformed in sevoiul instances ; in a few 
with success. 
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Internal Iliac Artery. 

The internal iliac artery supplies the walls and viscera of the pelvic cavity, 
the generative, organs, and inner side of the thigh. * It is a short, thick vessel, 
smaller than the external iliac, and about an inch and a-half in length, which 
arises at the point of bifurcation of the common iliac; and, passing downwards to 
the upper margin of the great sac^o-sciatic foramen, divides into two large trunks, 
an anterior, and posterior; a partially obliterated cord, the hypogastric artery, 
extending from the extremity of the vessel forwards to the bladder. 

Relations. In fronts with the ureter, which separates it from the peritoneum. 
Behind^ it is in relation with the internal iliac vein, the lumbo-sacral nerve, and 
Pyriformis muscle. By its outer side^ near its origin, with the Psoas muscle. 

Plan of the Relations of the Internal Iliac Artery. 


Outer side. 
Psoas magnus. 


In the f(BtuSy the internal iliac artery (hypogastric), is twice as largo as the ex- 
ternal iliac, and appears the continuation of the common iliac. Passing forwards 
to the bladder, it ascends along the side of this viscus to its apex, to which it 
gives branches (superior vesical); it then passes upwards along the posterior part 
of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed through the umbilical opening, the two arteries twine around 
the umbilical vein, forming with it the umbilical cord; and, ultimately, ramify in 
the substance of the placenta. That portion of the vessel placed within the ab- 
domen, is called the hypogastric artery; and that external to that cavity, the 
umbilical artery. 

At birth j when the placental circulation ceases, that portion of the hypogastric 
artery which cj^ends from the umbilicus to the apex of the bladder, contracts, 
and ultimately dwindles to a solid fibrous cord; the portion of the same vessel 
extending from the apex of the bladder to wdthin an inch and a-half of its origin, 
is not totally impervious, though it becomes considerably reduced in size; and 
serves to convey blood to the bladder, under the name of the superior vesical 
artery. 

Peculiarities^ as regards its length. In two-thirds of a large number of cases, the length 
of the internal iUac varied between an inch and an inch and a-half; in the remaining third, 
it was more frequently longer than shorter, the maximum length being three inches, the 
miidmum, half an inch. 

The lengths of the common and internal iliac arteries bear an inverse proportion to each 
other, the internal iliac artery being long when the common iliac is short, and vice versd. 

As regard its place of division. The place of division of the intenial iliac varies between 
the upper margin of the sacrum, and the upper border of the sacro-sciatic foramen. 

The arteries of the two sides in a series of cases often difiered in length, but neither 
seeiued constantly to exceed the other. 

Surgical Anatomy. The application of a ligature to the internal iliac artery may be re- 
quireci in cases of aneunsm or hoimorrhagb adbeting one of its branches. This vessel may. 
be secured by making an incision through the abdominal parietics in the iliac i*egiou, in a 
direction and to an extent similar to that for securing the common iliac ; the transversalis 
fascia having been cautiously ^vidod, and the peritoneum pushed inwards fi*om the 


In front. 
Peritoneum. 
Ureter. 



Behind. 

Internal iliac vein. 
Lumbo-sacral nerve. 
Pyrifonuis muscle. 
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iliac fossa towards the pelvis, the finger may feel the pulsation of the external iliao at the 
bottom of the wound ; and, by tracing this vessel upwards, the internal iliao is arrived at, 
opposite the sacro-iliac articulation. It should be remembered that the vein lies behind, 
ana on the right side a little external to the artery, and in close contact with it ; the ureter 
and peritoneum, which lie in fi'ont, must also be avoided. The degree of facility in applying 
a ligature to this vessel, will mainly dopoiid upon its length. It has been seen that, in the 
great mai'ority of the coses examined, the artery was short, varying from an inch to an inch 
and a-half ; in these cases, the artery is deeply seated in the pelvis ; when, on the contrary, 
the vessel is longer, it is found partly above that cavity. If the artery is very short, which 
occasionally happens, it would be prefenible to apply a ligature to the common iliac, or 
upon the external and internal iliacs at their origin. 


Branches of the Ixteunal Iliac. 


From the Anterior 7Vw/iA. 
Superior vesical. 
Inferior vesical. 
Middle hauiiorrlioidal. 
Obturator. 

Internal piidic. 
Sciatic. 


In female. 


Uterine. 

Vaginal. 


From the Posterior Trunk. 
Gluteal. 

Ileo-lumbar. 

Lateral sacral. 


The SuperiorVesical is that part of tlie fietal hypogastric artery wliicli remains 
pervibus after It extends to the side of the bladder, distributing numerous 

branches to the body and fundus of this organ. From one of these, a slender 
vessel is derived which accompanies the vas deferens in its course to the testis, 
where it anastomoses with the spermatic artery. This is the artery of the vas 
deferens. Other branches supiily the ureter. 

The Middle Vesical, usually a branch of the superior, is distributed to the base 
of the bladder, and under surface of the vesicuhe seminales. 

The Inferior Vesical arises from the anterior division of the internal iliac, 
in common with the middle liicmorrhoidal, and is distributed to the base of the 
bladder, the prostate gland, and vesiculaj seminales. Those branches distributed 
to the prostate, communicate with the corresponding vessel of the opiwsite side. 

The Middle IleBinorrhoidal Artery usually arises together with the preceding 
vessel. It supplies the rectum, anastomosing with the other hacinorrhoidal 
arteries. 

The Uterine Artery passes downwards from the anttndor trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course, on the side of 
this viscus, between the layers of the broad ligament, it distributes branches to 
its substance, anastomosing, m?ar its termination, with a branch from the ovarian 
artery. Branches from this vessel are also distributed to the bladder and ureter. 

The Vaginal Artery is analogous to the inferior vesical in the male; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to the 
neck of the bladder, and contiguous part of the rectum. 

The Obturator Artery usually arises from tlie anterior trunk of the internal 
iliac, frequently from the posterior. It passes forwards below the brim of the 
pelvis, to the groove in the upper border of the obturator foramen, and escaping 
from the pelvic cavity through this aperture, divides into an internal and aii ex- 
ternal branch. In the pelvic cavity, this vessel lies upon the pelvic fascia, beneath 
the peritoneum, and a little below the obturator nerve. And whilst passing 
through the obturator foramen, is contained in an oblique canal, formed by the 
horizontal branch of the pubes, above, and the arched border of the obturator 
membrane, below. 

Branches. Within the pelvis, the obturator artery gives oif an iliac branch to 
the iliac fossa, which supplies the bone and the Iliacus muscle, and anastomoses 
with the ilio-iumbar artery; a vesical branch which runs backwards to supply 
the bladder; and a pubic branchy which is given off from the vessel just before it 
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leaves the pelvic cavity. It ascends upon the back of the pubes, commu- 
nicating with offsets from the epigastric artery, and with the corresponding vessel 
of the opposite side. This branch is placed on the inner side of the femoral ring. 
External to the pelvis^ the obturator artery divides into an external and an inter- 
nal branch, which are deeply situated beneath the External obturator muscle, 
skirting the circumference of the obturator foramen, and anastomosing at the 
lower part of this aperture with each other, and with branches of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of the obturator 
foramen, distributing branches to the Obturator muscles, Pectineus, Adductors, 
and Gracilis, and anastomoses with the external branch, and with the internal cir- 
cumflex artery. 

The external branch curves around the outer margin of the foramen, to the 
space between the Gemellus inferior and Quadratus femoris, where it anastomoses 
with the sciatic artery. It supplies the Obturator muscles, anastomoses, as it 
passes backwards, with the internal circumflex, and sends a branch to the hip- 
joint through the cotyloid notch, which ramifies on the round ligament as far as 
the head of the femur. 

Feculiaritiei, lu two out of every throe cases this vessol arises from the internal iliac. 
In one case in 3^ from the epigastric ; and in about one in seventy-two cases by two roots 
from both vessels. It arises in about the same proportion from the external iliac artery. 
The origin of the obturator from the eiiigastric is not commonly found on both sides of the 
same body. 

When the obturator artery arises at the front of the pelvis from the epigastiic, it descends 
almost vertically downwards to the upper part of the obturator foramen. The artery in 
this course usually descends in contact with the external iliac vein, and lies on the outer 
side of the femoral ring ; in such cases it would not be endangered in the operation for 
femoral hernia. Occasionally, however, it curves inwards along the free margin of Qim- 
bernat’s ligament, and under such circumstances it would almost completely encircle the 
neck of a hernial sac (supposing a hernia to exist in such a case), and would be in great 
danger of being wounded if an operation was necessary. 

The Internal Fudic is the siniiller of the two terminal branches of the anterior 
trunk of the internal iliac, and supplies the external organs of generation. It passes 
downwards and outwards to the lower border of the great sacro-sciatie foramen, 
and emerges from the pelvis between the Pyriformis and Coccygeus muscles; it 
then crosses the spine of the ischium, and enters that cavity through the lesser 
sacro-sciatic foramen. The artery now crosses the Internal obturator muscle, to 
the ramus of the ischium, being covered by the obturator fascia, and situated 
about an inch and a half from the margin of the tuberosity; it then ascends for- 
wards and upwards along the ramus of the ischium, pierces the posterior layer of 
the deep perinasal fascia, and runs forwards along the inner margin of the ramus 
of the pubes; Anally it perforates the anterior layer of the deep perinaial fascia, 
and divides into its two terminal branches, the dorsal artery of the penis, and the 
artery of the corpus cavernosum. 

Relations, In the lirst part of its course, within the pelvis, it lies in front of the 
Pyriformis muscle and sacral plexus of nerves, and on the outer side of the rec- 
tum (on the left side). As it crosses the spine of the ischium, it is covered by 
the Gluteus maximus, and great sacro-sciatic ligament. And when it enters the 
pelvis, it lies on the outer side of the ischio-rcctal fossa, upon the surface of the 
Obturator internus muscle, contained in a fibrous canal formed by the obturator 
fascia and the falciform process of the great sacro-sciatic ligament. It is accom- 
panied by the pudic veins, and the internal piidic nerve. 


Peculiarities, The internal pudic is sometimes smaller than usual, or fails to give off one 
or two of its usual branches; in such cases, the deficiency is supplied by branches derived 
from an od^tional vessel, the accessory which generally arises from the pudic artery 
before its exit from the great sacro-sciatic foramen, and passes forwards near the 
base of the bladder, on the upper part of the prostate gland, to the peringBum, 
where it gives off those branches usually derived from the pudic artery itself, llie defi- 
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ciencj most frequently met with, is that in whioh the internal pudio ends as the arteiy of 
the bulb ; the ai'tery of the corpus caveniosum and arteria dorsalis penis being derived 
from the aocessoiy pudic. Or the pudic may terminate as the superficial perinooal, the 
arteiy of the bulb being derived, with the other two branches, from the accessory vessel. 

The relation of the accessory pudio to the prostate gland and urethra, is of the ^eatest 
interest in a surgical point of view, as this vessel is in danger of being wounded in the 
lateral operation of lithotomy. 

Branches. Within the pelvis^ the internal pudic gives off serveral small branches, 
which supply the muscles, sacral nerves,: and viscera in this cavity. In the 
perintBum the following branches are given off. 

Inferior or external hcBmorrhoidal. Artery of the bulb. 

Superficial perinaial. Artery of the corpus cavernosum. 

Transverse pcrinaeal. Dorsal artery of the penis. 

The External Hctmorrhoidal are two or three small arteries, which arise from 
the internal pudic as it passes above tlie tuberosity of the ischium. Crossing the 
ischio-rectal fossa, they are distributed to the muscles and integument of the anal 
region. 

The Superficial Perinaial Artery supplies the scrotum, and muscles and integu- 
ment of the perinajum. It arises from the internal pudic, in front of the preceding 
branches, and piercing the lower border of the deep periiucal fascia, runs across 
the Transversus perinan, and through the triangular space betwt‘en the Accelerator 
urinse and Erector penis, both of which it supplies, and is finally distributed to the 
skin of the scrotum and dartos. In its passage through the perinasum it lies 
beneath the superficial perinanil fascia. 

The Transverse Perineeal is a small branch which arises either from the inter- 
nal pudic, or from the superficial perina3al artery as it crosses the Transversus 
perinaei muscle. Piercing the lower border of the deep perinatal fascia, it runs 
transversely inwards along the cutaneous surface of the Transversus perinad muscle, 
which it supplies, as well as the structures between the anus and bulb of the 
urethra. 

The Artery of the Bulb is a largo but very short vessel, arising from the inter- 
nal pudic between the two Layers of the deep perinieal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It 
gives off a small branch which descends to supply Cowper’s gland. This artery 
is of considerable iinportanc^e in a surgical point of view, as it is in danger of 
being wounded in the lateral operation of lithotomy, an accident usually attended 
with severe and alarming luemorrhage. This vessel is sometimes very small, 
occasionally wanting, or even double. It sometimes arises from the internal pudic 
earlier than usual, and crosses the perinanim to reach the back part of the bulb. 
In such a case the vessel could hardly fail to bo wounded in the performance of 
the lateral operation for lithotomy. If, on the contrary, it should arise from an 
accessory pudic, it lies more forward than usual, and is out of danger in the ope- 
ration. 

The Artery of the Corpus Cavernosum, ono of the terminal branches of the 
internal pudic, arises from that vessel while it is situated between the crus penis 
and the ramus of the pubes; piercing the crus penis obliquely, it runs forwards in 
the corpus cavernosum by the side of the septum pectiniforme, to which its 
branches are distributed. 

The Dorsal Artery of the Penis ascends between the crus and pubic symphysis, 
and piercing the suspensory ligament, runs forwards on the dorsum of the penis to 
the glans, where it divides into two branches, which supply the glans and prepuce. 
On the dorsum of the penis, it lies immediately beneath the integument, parallel 
with the dorsal vein and corresponding artery of the opposite side. It supplies 
the integument and fibrous sheath of the corpus cavernosum. 

The Internal Pudic Artery in the Female^ is smaller than in tho male. Its 
origin and course are similar, and there is considerable analogy in tho distribution 
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of its branches. The superficial artery supplies the labia pudenda; the artery of 
the bulb supplies the erectile tissue of the bulb of the vagina, whilst the two ter- 
minal branches supply the clitoris; the artery of the corpus cavernosum, the 
cavernous body of the clitoris; and the arteria dorsalis clitoridis, the dorsum of 
that organ. 

^ Arteries of the Qluteal and Posterior Femoral 
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great sciatic nerve for a short distance; it then penetrates it, and runs in its sub- 
stance to the lower part of the thigh. 

The Muscular Branches supply the muscles on the back part of the hip, anas- 
tomosing with the gluteal, internal and external circumflex, and si^perior perfo- 
rating arteries. 

Some articular branches are also distributed to the capsule of the hip-joint. 

The Gluteal Artery is the largest branch of the internal iliac, and appears to 
be the continuation of the posterior division of that vessel. It is a short thick 
trunk, which passes downwards to the upper part of the great sacro-sciatic 
foramen, escapes from the pelvis above the upper border of tlie.Pyriformia muscle, 
and immediately divides into a superficial and deep branch. Within the pelvis, it 
gives oft* a few iiuiscubir branches to the Iliacus, Pyriformis, and Obturator 
internus, and just previous to quitting that cavity a nutritious artery, which enters 
the ilium. 

The superficial branch passes iHjneath the Gliiteus maximus, and divides into 
numerous branches, some of which supply this muscle, whilst others perforate its 
tendinous origin, and supply the integument of the posterior surface and side 
of the sacrum, anastomosing with the posterior branches of the sacral arteries. 

The deep branch runs between the Gluteus medius and minimus, and subdi- 
vides into two. Of these, the superior division^ continuing the original course of 
the vessel, passes along the upper border of the Gluteus minimus to the anterior 
superior spine of the ilium, anastomosing with the circumflex iliac and ascending 
branches of the external circumflex artery. The inferior division crosses the 
Gluteus minimus obliquely to the Trochanter major, distributing branches to the 
Glutei muscles, and inosculates with the (»xternal circumflex artery. Some branches 
pierce the Gluteus minimus to supj>ly the hip-joint. 

The Ilio- Lumbar Artery ascends beneath the Psoas muscle tind external iliac 
vessels, to the upper part of the iliac fossa, where it divides into a lumbar and an 
iliac branch. 

The lumbar branch supplies the Psoas and Ciuadratus lumboruin muscles, anas- 
tomosing with the last lumbar artery, and sends a small spinal branch through 
the intervertebral foramen, between the last lumbar vertebra and the sacrum, 
into the spinal canal, to supply the spinal cord and its membranes. 

The iliac branch descends to supply the Jliacus internus, some oflscts running 
between the muscle and the bone, one of which enters an oblique canal to supply 
the diploc, whilst others run along the crest of the ilium, distrilmting branches to 
the Gluteal and Abdominal muscles, and anastomosing in their course with the 
gluteal, circumflexa ilii, external circumflex, and epigastric arteries. 

The Lateral Sacral Arteries are usually two in number on each ^side, superior 
and inferior. 

The superior, which is of large size, passes inwards, and after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is dis- 
tributed to the contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles on the dorsum of the sacrum. 

The inferior branch passes obliquely across the front of the Pyriformis muscle 
and sacral nerves to the inner side of the anterior sacral foramina, descends 
on the front of the sacrum, and anastomoses over the coccyx with the sacra-media 
and opposite lateral sacral arteries. In its course, it gives off branches, which 
enter the anterior sacral foramina, these after supplying the bones and membranes 
of the interior of the spinal canal, escape by the posterior sacral foramina, and are 
distributed to the muscles and skin on the dorsal surface of the sacrum. 

ft 

External Iliac Artkbt. 

The external iliac artery is the chief vessel which supplies the lower limb. It 
is larger in the adult than the internal iliac, and passes obliquely downwards and 
outwards along the inner border of the Psoas muscle, from the bifurcation of the 
common iliac to the femoral arch, where it enters the thigh, and becomes the 
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femoral artery. The course of this vessel would be indicated by a line drawn 
from the left side of the umbiMcus to a point midway between the anterior superior 
spinous process of the ilium and the symphysis pubis. 

• Relations. In fronts with the peritoneum, sub-peritoneal areolar tissue, the 
intestines, and a thin layer of fascia, derived from the iliac fascia, which surrounds 
the artery and vein. At its origin it is occasionally crossed by the ureter. The 
spermatic vessels descend for some distance upon it near its termination, and it is 
crossed in this situation by a branch of the gcnito-crural nerve and the circuinflexa 
illi vein; the vas deferens curves down along its inner side. Behind^ it is in rela- 
tion with the external iliac vein, which, at the femoral arch, lies at its inner side; 
on the left side the vein is altogether internal to the artery. Externally^ it rests 
against the Psoas muscle, from which it is separated by the iliac fascia. The 
artery rests upon this muscle near Poupart’s ligament. Numerous lymphatic 
vessels and glands arc found lying on the front and inner side of the vessel. 


Plan of the Relations of the External Iliac Artery. 
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Surgical Anatomy, The application of a ligature to the external iliac may be required in 
cases of aneurism of the femoral artery, or in cases of secondary htemorrhage, after the 
latter vessel has been tied for popliteal aneurism. This vessel may be secured in any 
part of its course, excepting near its upper end, on account of the circulation through 
the internal iliac, and near it.s lower end, on account of the oi’igin of the epigastric and 
circumflex vessels. One of the chief points in the performance of the operation is to 
secure the vessel without injury to the peritoneum. The patient having been placed in 
the recumbent position, an incision should be made, commencing about an inch above 
and to the inner si<ie of the anterior superior spinous process of the ilium, and niuning 
downwards and outwards to the outer end of Poupart’s ligament, and parallel with its 
outer half, to a little above its middle. The abdominal muscles and transversalis fasoia 
having been cautiously divided, the peritoneum should be separated from the iliac fossa 
and pushed towards the pelvis ; and on introducing the finger to the bottom of the wound 
the artery may bo felt pulsating along the inner border of the Psoas muscle. The external 
iliac vein is situated along the inner side of the artery, and must be cautiously separated 
from it by the finger-nail, or point of the knife, and the aneurism needle should be intro- 
duced on the inner side, between the artery and vein. 

Branches, Resides several small branches to the Psoas muscle and the neigh- 
bouring lymphatic glands, the external iliac gives off two branches of considerable 
size, the 

Epigastric. Cireumflexa ilii. 

The Epigastric Artery nv\m^ from the external iliac, a few lines above Poupart’s 
ligament. It at first descends to reach this ligament, and then ascends obliquely 
upwards and inwards between the peritoneum and transversalis fascia., to the 
margin of the sheath of the Rectus muscle. Having perforated the sheath near 
its lower third, it ascends vertically upwards * behind the Rectus, to wdiich it is 
distributed, dividing into numerous branches, which anastomose above the umbi- 
licus with the terminal branches of the internal mammary and inferior intercostal 
arteries. It is accompanied by two veins, which usually unite into a single trunk 
before their termination in the external iliac vein. As this artery ascends from Pou- 
part’s ligament to the Rectus, it lies behind the inguinal canal, to the inner side 
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of the internal abdominal ring, and immediately aboye>,the femoral ring, the yai 
deferens in the male, and the round ligament in the lismale, crossing behind the 
artery in descending into the pelvis. 

Branches. The branches of this vessel ore the cremasteric^ which accompanies 
the spermatic . cord; and supplies the Cremaster muscle, anastomosing with the 
spermatic artery. K pubic branchy which runs across Poupart’s ligopient, and then 
descends behind the pubes to the inner side of 4he crural ring, fmd anastomoses 
with offsets from the obturator artery. Muscular branches^ some of which are 
distributed to the abdominal muscles and peritoneum, anastomosing with the 
lumbar and circumflcxa ilii arteries; others perforate the tendpn of the external 
Oblique and supply the integument, anastomosing with branches of the external 
epigastric. 

Peculiarities. The origin of the epigastric may take place from any part of the external 
iliac between Poupart's ligament and two inches and a half above it ; or it may arise below 
this ligament, from the femoral, or from the deep femoral. 

(Tnion with Branches. It frequently arises from the external iliac by a common trunk 
with the obturator. Sometimes the epigastric arises from tho obturator, the latter vessel 
being furnished by the internal iliac, or the epigastric may be formed of two branches, one 
derived from the external iliac, the other from the internal iliac. 

Tho Circumjlex Iliac Artery arises from tho outer side of tho external iliac, 
nearly opposito the epigastric artery. It ascends ol»liquely outwards behind 
Poupart’s ligament, and runs along the inner surfiico of the crest of the ilium to 
about its middle, whore it pierces the Transversal is, and runs backwards between 
this qiusclo and tho Internal oblique, to anastomose with the ilio-lumbar and 
gluteal arteries. Opposite tho anterior superior spine of the ilium, it gives off* a 
large branch, which ascends between the Internal oblique and Transversalis 
muscles, supplying them and anastomosing with the lumbar and epigastric arteries. 
The circumflex iliac artery is accompanied by two veins, which, uniting into a 
single trunk, crosses the external iliac artery just above Poupart’s ligament, and 
enters the external iliac vein. ^ 


Femokal Aktert. 

The femoral artery is the continuation of the external iliac. It commences 
immediately beneath Poupart’s ligament, midway between the anterior superior 
spine of the ilium and the symphysis pubis, and passing down the fore part and 
inner side of the thigh, terminates at the ojiening in the Adductor magnus, at the 
junction of the middle with the lower third of the thigh, where it ^comes the 
popliteal artery. A line drawn from a point midway between tho anterior supe- 
rior spine of the ilium and the symphysis of the i»ubes to tho inner side of the 
internal condyle of the femur, will be nearly parallel with tho course of this 
artery. This vessel, at the upper part of the thigh, lies a little internal 
to the head of the femur; in the lower part of its course, on the inner side of 
the shaft of this bone, and between these two points the vessel is separated from 
the bone by a considerable interval. 

In the upper third of the thigh the femoral artery is very superficial, being 
covered by the integument, inguinal glands, and by the superficial and deep fasciae, 
and is contained in a triangular space, called ‘ Scarpa’s triangle.’ 

Scarpa's Triangle. Scarpa’s triangle corresponds to the depression seen imme* 
diately below the fold of the groin. It is a triangular space, the apex of which 
is directed downwards, and the sides of which are formed externally by the Sor- 
torius, internally by the Adductor longus^ and the base, by Poupart’s ligament. The 
floor of this space is formed from without inwards by the Iliacus, Psoas, Peotineui^ 
Adductor longus, and a small part of tho Adductor brevis muscles; and it is 
divided into two nearly equal parts by tho femoral artery and vein, which extend 
from the middle of its base to its apex: the artery giving off in this situation its 
cutaneous and proftinda branches, the vein receiving the deep femoral and internal 
saphena veins. In this space, the femoral artery rests on the inner margin of the 



FEMORAL. 


385 


211. — Surgical Anatomy of the Femoral Artery. 


Psoas muscle, which separates it from the capsular ligament of the hip-joint. 
The artery in this situation is crossed in front by the crural branch of the genito- 
crural nerve, and behind by the branch to the Pectineus from the anterior crural. 
The femoral vein lies at 
its inner side, between the 
margins of the Pectineus 
and Psoas muscles. The 
anterior crural nerve lies 
about half an inch to the 
outer side of the femoral 
artery, deeply imbedded 
between the Iliacus and 
Psoas muscles; and on the 
Iliacus muscle, internal to 
the anterior superior spi- 
nous process of the ilium, 
is the external cutaneous 
nerve. The femoral artery 
and vein are enclosed in a 
strong fibrous shoatli, form- 
ed by fibrous and cellular 
tissue, and by a process of 
fascia sent inwards from 
the fascia Inta; the vessels 
are separated, howcv(*r, 
from one another by thin 
fibrous partitions. 

In the middle third of 
the thighs the femoral ar- 
tery is more deej)ly seated, 
being covered by the in- 
tegument, the superficial 
and deep fasciie, and the 
JSartorius, and is contained 
in an aponeurotic canal; 
formed by a dense fibrous 
band, which extends trans- 
versely from the Vastus 
intenius to the tendons of 
the Adductor longus and 
inagnus muscles. In this 
part of its course it lies 
in a depression, bounded 
externally by the Vastus 
internus, internally by the 
Adductor longus and Ad- 
ductor magnus. The fe- 
moral vein lies on the 
outer side of the artery, 
in close apposition with it, 
and, still more externally, 
is the internal (long) saphenous nerve. 

Relations, From above downwardsy the femoral artery rests upon the Psoas 
muscle, which separates it from the margin of the pelvis and capsular ligament 
of the hip; it is next separated from the Pectineus, by the profunda vessels and 
iembral vein; it then lies upon the Adductor longus; and lastly, upon the tendon 
of the Adductor magnus, the femoral vein being interposed. To its inner sidcy 
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it is in relation, above, with the femoral vein, and, lower down, with the Ad- 
ductor longns, and Sartorius. To its otUer side^ the Vastus iutemus separates it 
from the femur, in the lower part of its course. 

The femoral vem^ nt Pou part’s ligament, lies close to the inner side of the 
artery, separated from it by a thin fibrous partition, but, as it descends, gets 
behind it, and tlien to its outer side. 

The internal saphenous ncrvcy is situated on the outer side of the artery, in 
the middle third of tlie thigh, beneath the aponeurotic covering, but not within 
tlie sheatli of the vessels. Small cutaneous nerves cross the front of the . 
sheath. 

Peculiarities, Double femoral re-united. Four cases arc at present recorded, in which 
the femoral ai*tery divided into two trunks below the origin of the Profunda, and bec.ame 
re-united near the opening in the Adductor magnus, so as to form a single popliteal artery. 
One of them occurred in a patient operated upon for popliteal aneurism. 

Change of Position. A similar number of cases have been recorded, in which the 
femoral artery w'as situated at the back of the thigh, the vessel being continuous above 
with the internal iliac, escaping from the pelvis through the great siicro-sciatic foramen, 
and accompanying the great sciatic nerve to the popliteal space, where its division oc- 
curred in the usual manner. 

Position of the Vein. The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle ; or it may be slit, so that a largo 
vein is placed on each side of the artery for a greater or less extent. 

Ony in of the Profunda. This vessel occiusionally arises from the inner side, and raoro 
rarely, from ti e back of tbe common trunk ; but the more important peculiarity, in a 
surgical point of view, is that which relates to the height at which the vessel arises from 
the femoral. In three-fourths of a large numher of cases it arose between one and two 
inches below Poupari’s ligament ; in a few Ciises, the distance was less than an inch; more 
rarely, emposite the ligament ; and in one case, above Poupart’s ligament, from the external 
iliac. Occasionally, the distance between the origin of the vessel and Poupart’s ligOr 
ment, exceeds two inches, and in one case, it was found to be as much as four inches. 

Surgical Anatomy, Compression of the femoral artery, which is constantly requisite in 
amputations, or other operations on the lower limb, is most effectually made immediately 
below Poupart’s ligament. In this situation, tho artery is very superficial, and is merely 
separated from the margin of the acetabulum and front of tho head of the femur, by the 
Psoas muscle ; so that the surgeon, by iiieans of his thumb, or any other resisting oody, 
may eftcctually control the circulation tlirough it. This vessel may also be compressed 
in the. middle third of the thigh, by placing a compress over the artery, beneath the 
tourniquet, and directing tho pressure from within outwards, so as to compress the vessel 
on the inner side of the shaft of the femur. 

The application of a ligature to the femoral artery may be required in cases of wound 
or aneurism of the arteries of the leg, of tho popliteal or femoral ; and the vessel may be 
exposed and tied in any part of its course. The great depth of this vessel in the middle 
of the thigh, its close connection with important structures, and the density of its sheath, 
render the operation in this situation one of much greater difficulty than tho application 
of a ligature in the upper part of its course, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered 
very unsafe, on account of the connection of large branches with it, the epigastric 
and circumflex iliac arising just above its origin ; the profunda, from one to two inches 
below; occasionally, also, one of the circumflex arteries arises from the vessel in the 
interspace between these. The profunda sometimes arises higher than the point above- 
mentioned, and rarely between two or three inches (in one case four,) below Poupart’s 
li^ment. It would appear, then, that the most favourable situation for the application of 
a ligature to this vessel, is between four and five inches from its point of origin. In order 
to expose the artery in this situation, an incision, between two and three inches long, 
shoidd be made in the course of the vessel, the patient lying in the recumbent posi- 
tion, with the limb, slightly flexed and abducted. A large vein is frequently met wit^ 
passing in tho course of tho artery to join the saphena ; this must bo avoi(fed, and the 
fascia lata having been cautiously divided, and the l^rtorius exposed, this muscle must be 
drawn outwards, in order to fully expose the sheath of the vessels. The finger being in- 
troduced into the wound, and the pulsation of tho artery felt, the sheath shomd be divid^ 
over it to a sufficient extent to allow of the introduction of the limture, but no further; 
otherwise the nutrition of the coats of the vessel may be intermred with, or muscular 
branches which arise from the vessel at irregular intervals may be divided In this part 
of the operation, a small nerve which crosses the sheath should be avoided. The aneurism 
needle must be carefully introduced and kept close to the artery, to .avoid the femoral reiD, 
which lies behind the vessel in this part of its course. 
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To expose the artery in the middle of the thigh, an incision should be made through 
the mtegument, between three and four inches in length, over the inner margin of 
Sartbrius, taking care to avoid the internal saphena vein, the situation of which may be 
previously known by compressing it higher up in the thigh. The fascia lata having been 
divided, and the Sartorius muscle exposed, it should be drawn outwards, when the strong 
fascia which is stretched across from the Adductors to the Vastus internus, will be ex- 
posed, and must be freely divided ; the sheath of the vessels is now seen, and must be 
opened, and the artery secured bv^ passing the aneurism needle between the vein and 
artery, in the direction from within outwards. The femoral vein in this situation lies 
on the outer side of the artery, the long saphenous nerve on its anterior and outer 
side. 

It has been seen that the femoral artery occasionally divides into two trunks, below 
the origin of the profunda. If, in the operation for tying the femoral, two vessels are 
met with, the surgeon should alternately compress each, in order to ascertain which vessel 
is connected with the aneurismal tumour, or with the bleeding from the wound, and that 
one only tied which controls it. If, however, it is necessary to compress both vessels 
before the circulation in the tumour is controlled, both should be tied, as it would be 
probable that they became re^united, as is mentioned above. 

Branches. The branches of the femoral artery arc the: 

Superficial epigastric. 

Superficial circumfiox iliac. 

Superficial external pudic. 

Deep external pudic. 

( External circumflex. 

Profunda j Internal circumflex. 

[ Three perforating. 

Muscular. 

Aiiastomotica magiia. 

The Superjlcial Epigastric arises from the femoral, about half an inch below 
Poupart*8 ligament, and, passing through the saphenous opiming in the fascia-lata, 
ascends on to the abdomen, in the superficial fascia covering the External oblique 
muscle, nearly as high as the umbilicus. It distributes branches to the inguinal 
glands, the superficial fascia and integument, anastomosing with branches of the 
deep epigastric, and internal mammary arteries. 

The Superficial Circumflex Iliac^ the smallest of the cutaneous branches, 
arises close to the preceding, and, piercing the fascia lata, runs outwards, parallel 
with Poupart’s ligament, as far as the crest of the Ilium, dividing into branches 
which supply the integument of the groin, the superficial fascia, and inguinal 
glands, anastomosing with the deep circumflex iliac, and with the gluteal and 
external circumflex arteries. 

The Superficial External Pudic (superior), arises from the inner side of the 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
at the saphenous opening, passes inwards, across the spermatic cord, to be dis- 
tributed to the integument on the lower part of the abdomen, and of the penis 
and scrotum in the male, and to the labia in the female, anastomosing with 
branches of the internal pudic. 

The Deep External Pudic (inferior), more deeply seated than the preceding, 
passes inwards on the Pectineus muscle, covered by the fascia lata, which it 
pierces opposite the ramus of the pubes, its branches feeing distributed, in the 
male, to the integument of the scrotum and perinaeum, and in the female, to the 
labium, anastomosing with branches of the superficial perinmal artery. 

The Profunda Femoris (deep femoral artery), nearly equals the size of the 
superficial femoral. It arises from the outer and back part of the femoral artery, 
from one to two inches below Poupart’s ligament. It at first lies on the outer 
side of the superficial femoral, and then passes beneath it and the femoral vein to 
the inner side of the femur, and terminates at the lower third of the thigh in a 
small branch, which pierces the Adductor magnus, to be distributed to the Flexor 
muscles, on the posterior part of the thigh, anastomosing with branches of the 
popliteal and inferior perforating arteries. 

cc 2 
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Relations, Behind^ it lies first upon the Iliacus, and then on the Adductor 
brevis and Adductor magnus muscles. In fronts it is separated from the femoral 
artery; abovSy by the femoral and profunda veins; and below ^ by the Adductor 
longus. On its outer side^ the insertion of the Vastus internus separates it from 
the femur. 


Plan op the Relations op the Propunda Artery. 
In front. 

Femoral and profunda veins. 

Adductor longus. ' 


Behind. 

Iliacu.s. 

Adductor brevis. 

Adductor miignus. 

The External Circumflex Artery supplies the iniiscdos on the front of the thigh. 
It arises from the out(‘r side of tlie profunda, passes liorizontally outwards, be- 
tween the divisions of the anterior erural iH*rve, and beneath the Sartorius and 
ReetiLS musele.s, ami divides into three sets of branches, ascending, transverse, and 
descending. 

The ascending branches pass upwards, beneatli the Tensor vagin® femoris 
muscle, to the outer side of the hip, anastomosing with the terminal branches 
of the gluteal, and circumflex iliac arteries. 

The descending branches, thnH3 or four in number, pass downwards, beneath 
the Rectus, upon the Yasti muscles, to which they are distributed, one or two 
passing beneath the Vastus externus as far as the knee, anastomosing with the 
superior articular branches of the ])opliteal artery. 

The transverse branches, the smallest and h^ast numerous, pass outwards over 
the (h*ur«TUS, pierce the Vastus externus, and wind around the femur to its back 
part, just below the great trochanter, anastomosing at the back of the thigh with 
the internal circumflex, sciatic, and superior perforating arteries. 

The Internal Circumflex Artery, smaller than the external, arises from the 
inn(*r and back part of the profumla, and winds around the inner side of the 
femur, between the Pectinens an«l Psoas iiiuscles. On reaching the tendon of the 
Obturator externus, it divides into two branches; one, ascending, is distributed to 
the Adductor muscles, the Oracilis, and Obturator externus, anastomosing with 
the obturator artery, a descemling branch which passes beneath the Adductor 
brevis, to supply it and the gn‘at Adductor; the continuation of the vessel passing 
backwards, betwei*n the Quadratus femoris and upper border of the Adductor 
magniis, anastomosing with the sciatic, external circumflex, and superior perforat- 
ing arteries. Op])osite the hip-joint, this branch gives off an articular vessel, which 
enters the joint beneath the transver.se ligament; and, after supjdying the adipose 
tissue, passes along the round ligament to tlie head of the bone. 

The Perforating Arteries (fig.2io), usually three in number, are so called from 
their -perforating the tendons of the Adductor brevis and Magnus muscles to reach 
the back of the thigh. 

The First or Superior Perforating Artery passes backwards between the Pec- 
tineiis and Adductor brevis (sometimes perforates the hitter); it then pierces 
the Adductor magniis close to the linea aspera, and divides into branches which 
supply both Adductors, the Biceps, and Gluteus maximus muscle; anastomosing 
with the sciatic, internal circumflex, and middle perforating arteries. 



Outer side. 
Vastus internus. 
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The Second or Middle PerforaHn^^Axderyy larger than the first, passes through 
the tendons of the Adductor brevis and Adductor inagnus muscles, divides 
into ascending and descending branches, which supply the fiexor muscles of the 
thigh; anastomosing with the superior and inferior perforantes. The nutrient 
artery of the femur is usually given ofi* from this branch. 

The Third or Inferior Perforating Artery is given off below the Adductor 
brevis; it pierces the Adductor magiius, and divides into branches which supply 
the flexor muscles of the thigh; anastomosing with the perforating arteries, above, 
and with the terminal branches of the profunda, beloAv. 

Muscular Branches are given off from this vessel throughout its entire course. 
They vary from two to seven in number, and supply chiefly the Sartorius and 
Vastus internus. 

The Anastomotica Magna arises from the femoral artery just before it passes 
through the tendinous opening in the Adductor magnus muscle, and divides into a 
superficial and deep branch. 

The superficial branch accompanies the long saphenous nerve, beneath the 
Sartorius, and piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus internus, lying in front 
of the tendon of the Adductor magnus, to the inner side of the knee, where it 
anastomoses with the superior internal articular artery and recurrent branch of the 
anterior tibial. A branch from this vessel crosses outwards above the articular 
surface of the femur, forming an anastomotic arch with the superior external arti- 
cular artery, and supplies branches to the knee-joint. 

Popliteal Artery. 

The popliteal artery commences at the termination of the femoral, at the 
opening in the Adductor magnus, and passing obliquely downwards and outwards 
behind the knee-joint, to the lower border of the Popliteus muscle, divides into the 
anterior and posterior tibial arteries. Through this extent the artery lies in the 
popliteal space. 

The Popliteal Space. 

Dissection. A vertical incision about eight inches in length should be made along the back 
part of the knee-joint, coniiecte<l above and below by a transverse incision passing from the 
inner to the outer side of the limb. Tho flaps of in 4 ^egumeiit included between these inci- 
sions should be reflected in tho direction shown in fig. 1 7 1 . 

On removing the integument, the superficial fascia is exposed, and ramifying in 
it along the middle line are found some filaments of the small sciatic nerve, and 
towards the inner part, some offsets from the internal cutaneous nerve. 

The superficial fascia having been removed, the fascia lata is brought into view. 
In this region it is strong and dense, being strengthened by transverse fibres, and 
firmly attached to the tendons on the inner and outer sides of the space. It is 
perforated below by the external saphena vein. This fascia having been reflected 
back in the same direction us the integument, the small sciatic nerve and ex- 
ternal saphena vein are seen immediately beneath it, in the middle line. It 
the loose adipose tissue is now removed, the boundaries and contents of the space 
may be examined. 

Boundaries. The popliteal space or the ham, occupies the lower third of tho 
thigh and the upper fifth of the leg; extending from the aperture in the Adductor 
magnus, to the lower border of the Popliteus muscle. It is a lozenge-shaped 
space, being widest at tho back part of the knee-joint, and deepest above the arti- 
cular end of tho femur. It is bounded, externally, above the joint, by the Biceps, 
and below the articulation, by the Plantaris and external head of the Gastroc- 
nemius. Internally, above tho joint, by the Semi-membranosus, Semi-tendinosus, 
Gracilis, and Sartorius; below tho joint, by the inner head of the Gastrocnemius. 

Above, it is limited by the apposition of the inner and outer hamstring muscles; 
below, by the junction of the two heads of tho Gastrocnemius. The floor is 
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formed by the lower part of the posterior surface of the shaft of the femur, the 
posterior ligament of the knee-joint, the upper end of the tibia, and the fascia 
covering the Popliteus muscle, and the space is covered in by the fascia lata. 

Contents. It contains the popliteal vessels and their branches, together with the 
termination of the external saphena vein, the internal and external popliteal nerves 
and their branches, the small sciatic nerve, the articular branch from the obturator 
nerve, a few small lymphatic glands, and a considerable quantity of loose adipose 
tissue. 

PosiHon of contained parts. The internal jioplitenl nerve descends in the middle 
line of the space, lying supeiiicial, and a little external to the vein and artery. 
The external popliteal nerve flescends on the outer side of the space, lying close 
to the tendon of the Biceps muscle. More deeply at the bottom of the space arc 
the popliteal vessels, the vein lying superficial and a little external to the artery, 
to which it is closely united by dense areolar tissue; sometimes the vein is placed 
on the inner instead of tl;e outer side of the artery; or the vein may be double, 
the artery then lies between tluMii, the two veins being usually connected by short 
transverse branches. More deeply, and close to the surface of the bone, is the 
popliteal artery, and jiassing oif from it at right angles are its articular branches. 
The articular branch from the obturator nerve descends upon the popliteal artery 
to supply the knee; and deeply in the space is an articular filament occasionally 
derived from the great sciatic nerve. The ])0])liteal lymphatic glands, four or 
live in number, are found surrounding the artery; one usually lies superficial to 
the vessel, another is situated betwi'cn it and the bone, and the rest are placed 
on either side of it. In health, these glands are small; but when enlarged 
and indurated from inflammation, the pulsation communicat(‘d to them from the 
popliteal artery makes them resemble so closidy an aneurismal tumour, that it 
requires a very careful examination to discriminate between them, 

'I'he Popliteal Autkuy (fig. 212), in its course downwards from the aperture in 
the Adductor magnus, to the lower border of the Popliteus muscle, rests first on the 
inner, and then on the posterior surface of the femur; in the middle of its course, 
on the posterior ligament of the knee-joint; and below, on the fascia covering 
the Popliteus muscle. StiperJiciaUy^ it is covered, above, by the Semi-ineinbra- 
nosus; in the middle of its course, by a quantity of fat, which separates it from the 
deep fascia and integument; and below, it is overlapi>ed by the Gastrocnemius, 
Plantaris, and Soleus muscles, the popliteal vein, and the internal popliteal nerve. 
The popliteal vein, which is intimately attached to the artery, lies superficial and 
external to it, until near its termination, wlien it crosses it and lies to its inner 
side. The popliteal nerve is still more superficial and external, crossing, however, 
the artery below the joint, and lying on its inner side. Laterally y it is bounded 
by the muscles which form the boundaries of the popliteal space. 

Peculiarities in poird of division. Occasionally the popliteal artery divides prematurely 
into its terminal branches ; this division occurs most frequently opposite the knee-joint. 

Unusual branches. This artery sometimes divides into the anterior tibial and peroneal, 
the posterior tibial being wanting, or very small. In a single case, this artery divided into 
three branches, the anteiior and posterior tibial, and peroneal. 

Surgical Anatomy. Ligature of the popliteal artery is required in cases of wound of that 
vessel, but for aneurism of the posterior tibial, it is preferable to tie the superficial femoral. 
The popliteal may be tied in the upper or lower part of its course; but in the middle of the 
space the operation is attended with considerable difficulty, from the great depth of thd 
artery, and from the extreme degree of tension of its lateral boundaries. 

In order to expose the vessel in the upper part of its course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
should then be made through the integument, along the xxisterior margin of the Semimem- 
branosus, and the fascia lata having been divided, this muscle must be drawn inwards, when 
the pulsation of the vessel will be detected with the finger ; the nerve lies on' the outer or 
fibular side of the arteiy, the vein, superficial and also to its outer side ; having cautiously 
separated it from the artery, the aneurism needle should be passed around the latter vessel 
from without inwards. 

To expose the vessel in the lower part of its course, where the artery lies between the 
two heads of the Gastrocnemius, the x>atient should be placed in the same position as in 
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the precedixig operation. An incision should then be made through the integument in the 
middle line, commencing opposite the bend of the knee-joint, care being taken to avoid the 
external saphena vein and nerve. After dividing the deep fascia and separating some dense 
cellular membrane, the artery, vein, and nerve 
will be exposed, descending between the two heads 
of the Gastrocnemius. Some muscular branches 


of the pcmliteal should be avoided if possible, or 
if divided, tied immediately. The leg being now 
flexed, in order the more effectually to separate 
the two heads of the Gastrocnemius, the nerve 
should be drawn inwards and the vein outwards, 
and the aneurism needle passed between the ar- 
tery and vein from without inwards. 

The branches of tlie popliteal artery are 

Tvyr 1 1 Superior. 

Muscular i r i o 1 

I Interior or Sural. 

Superior external articular. 

Superior internal articular. 

Azygos articular. 

Inferior external articular. 

Inferior internal articular. 

The Superior Muscular Branches^ two or 
three in number, arise from the upper part 
of the popliteal artery, and are distributed 
to the Flexor muscles of the leg and the 
Vastus externus; anastomosing with the 
inferior perforating, and terminal branches 
of the profunda. 

The Inferior Muscular {Sural) are two 
large branches which are distributed to the 
two heads of the Gastrocnemius and Plaii- 
taris muscles. They arise from the popliteal 
artery opposite the knee-joint. 

Cutaneous branches descend on each side*, 
and in the middle of the limb, between the 
Gastrocnemius and integument; they arise 
separately from the popliteal artery, or from 
some of its branches, and supply the integu- 
ment of the calf. 

The Superior Articular Arteries, two in 
number, arise one on cither side of the 
popliteal, and wind around the femur 
immediately above its condyles to the front 
of the knee-joint. 

The internal branch passes beneath the 
tendon of the Adductor magnus, and di- 
vides into two, one of which supplies 
tlie Vastus internus, inosculating with the 
anastoinotica magna and inferior internal 
articular; the other ramifies close to the 
surface of the femur, supplying it and the 
knee-joint, and anastomosing with the su- 
perior external articular artery. 

The exterfial branch passes above the outer 
condyle, beneath the tendon of the Biceps, 
and divides into a superficial and deep branch: 
the superficial branch supplies the Vastus 
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externus, and anastomoses with the descending branch of the extemaLcircumileir 
artery; the deep branch supplies the lower part of the femur and knee-joint, and 
forms an anastomotic arch across the bone with the anastomotic artery. 

The Azygos Articular is a small branch, arising from the popliteal artery 
opposite the bend of the joint. It pierces the posterior ligament, and supplies 
the ligaments and synovial membrane in the interior of the articulation. 

The Inferior Articular Arteries^ two in number, arise from the popliteal, beneath 
the Gastrocnemius, and wind round the head of the tibia, below the joint. 

The internal one passes below the inner tuberosity, beneath the internal lateral 
ligament, at the anterior border of which it ascends to the front and inner side of 
the joint, to supply the head of the tibia and the articulation of the knee. 

The external one passes outwards above the head of the fibula, to the front of 
the knee-joint, lying in its course beneath tlie outer head of the Gastrocnemius, 
the external lateral ligament, and the tendon of the Biceps muscle, and divides 
into branches, which anastomose with the artery of the opposite side, the superior 
articular, and the recurrent branch of the anterior tibial. 


Axteriou Tibial Auteuy. 

The anterior tibial artery cominenees at the bifurcation of the popliteal, at the 
lower border of the Popliteus muscle, passes forwards between the two heads of 
the Tibialis posticus, and through the aperture left between the bones at the 
upper part of the interosseous membrane, to the deep part of the front of the leg; 
it then descends on the anterior surfaco-i^f the interosseous ligament and of the 
tibia to the front of the ankle-joint, where it lies more superficial, iind becomes 
the dorsalis pedis. A line drawn from the inner side of the head of the fibula to 
midway between the two inalhioli, will be parallel with the course of this artery. 

Relations, In the upper two-thirds of its extent, it rests upon the interosseous 
ligament, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the IVont of the tibia, and the anterior ligament of the 
ankle-joint. In the upper third of its course, it lies between the Tibialis anticus 
and Extensor longus digitorum: in the middle third, between the Tibialis anticus 
and Extensor proprius pollicis. In the lower third it is crossed by the tendon 
of the Extensor proprius pollicis, and lies ladween it and the innermost tendon of 
the Extensor longus digitorum. It is covered, in the upper two-thirds of its 
course, by the muscles which lie on cither side of it, and by the deep fascia: in 
the lower third, by the integument, annular ligament, and fascia. 

The anterior tibial artery is accompanied by two veins (vena3 comites), which 
lie one on either side of the artery; the anterior tibial nerve lies at first to its 
outer side, itnd about the middl<j of the leg is placed superficial to it; at the lower 
part of the artery the nervt! is on the outer side. 

Plan of the Relations of the Anteuiok Tibial Akteky. 


In front. 

InteguDjent, superficial and deep fasciie. 

Tibialis anticus. 

Extensor longus digitonim. 

Extensor proprius pollicis. 

Anterior tibial nerve. 

Outer side. 

Anterior tibial nerve. 
Extensor longus digitorum. 
Extensor proprius pollicis. 

Behind. 

Interosseous membrane. 

Tibia. 

Anterior ligament of ankle-joint. 



Peculiarities in Size, This vessel may be diminished in siztf, or it may be defidient to a 
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greater or ]|ess extent> or it may be entirely wanting, its place being supplied by perforating 
branches from the posterior tibia!, or by the anterior division of the peroneal artery. 

C'oawe. This artery occasionally deviates in its ^ . , * . ... 

course towards the fibular side of the leg, regain- * * 3-— the ^tenor 
ing its usual position beneath the annular liga- Tibial and Dorsalis Fedis Arteries, 
ment at the front of the ankle. In two instances, , J'^hi 

this vessel has ajmroaohed the surface in the j ‘ 

middle of the leg, from this point onwards being J 

covered merely by the integument and fascia. 

Surgical Anatomy. The anterior tibial artery 11 ',' 

may be tied in the upper or lower part of the leg. /nf^rio^ 

In the upper part, the operation is attended with U 

great difficulty, on account of the depth of the ul jjjm 

vessel from the surface. An incision, about four / ^ A \(% 

inches in length, should be made through the [ilf i v 

integument, midway between the spine of the llli 

tibia and the outer margiji of the fibula, the fascia il/lli'lll mN i ili/' / 

and intennuscular septum between the Tibialis . /I'pTO- jBfi 7/ ,1 
anticus and Extensor communis digitorum lieing } jm 

divided to the same extent. The foot must be . J J .j||' >■ i ,, 

Hexed to relax these mi^cles, and they must be ‘ ■ 

separated from each otl^r by the finger. Tho tlmj ||/|j 

artery is then exposed, deeply seated, lying upon II //I 

the interosseous membrane, the nerve lying ex- y i|||l|W]|^a|| LilM 

ternally, and one of the venai comites on either ifc I; I , 

side; these must be separated from the artery lll'ii li i 

before the aneurism needle is passed around it. II ' ■ i’ rlilBI 

To tie this vessel in the lower third of Ute leg r 4 1 ^ 

above the ankle-joint, an incision about three nfT^ rllllwr 

inches in length should be made through tho in- 
tegument between the tendons of tho Tibialis n i|l|B 

anticus and Extensor proprius poUicis muscles, | 

the deep fascia being divided to the same ex- ||H^{ lli |liV 

tent ; the tendon on either side should be held \ ■ Mjt to }l|y 

aside, when the vessel will be seen lying upon the \ ||B llUl ft iv V 

tibia, with tho nerve superficial to it, and one of \ '||j| B i ft m 

the vena3 comites on either side. \wM |M| I' . ft 

In order to secure this ve.sscl over the instep, iftl |l||| | 

an incision should be made on the fibular side \l|| «| 

of the tendon of the Extensor proprius ]>ollicis, \ ||||| I ' 

between it and the innermost tendon of the long \ Wk' I i|||/ 

Extensor: the deep fascia having been divided, \m S m I 

tho artery will be exposed, the nerve lying either \1|| ft ft » I 

superficial to it or to its outer side. I mm ft n ft jl 

The branches of the anterior tibial artery lilil . 


Recurrent tibial. 

Muscul.ar. 

Internal malleolar. 

External malleolar. 

The Becurrent Branch arises from tho 
anterior tibial as soon as that vessel has 
passed through the interosseous space; it 
ascends in the Tibialis anticus muscle, and 
ramifies on the front arid sides of the 
knee-joint, anastomosing with the articular 
branches of tho popliteal. 

Tho Muscular Branches are numerous; 
they are distributed to the muscles which lie 
on cither side of this vessel, some piercing 
the deep fascia to supply the integument, 
others passing through tho interosseous mem- 
brane, and anastomosing with branches of 
the posterior tibial and Jteroneal arteries. 


AMt»rurT(0nmal^ 


JUklimmimr 


Jnt0vnal 
L Maihalar 
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Tlie Malleolar Arteriee supply the ankle-joint. 

The internal^ arises about two inches above the articulation, passes beneath 
the tendon of the Tibialis anticus to the inner ankle, upon wh^ it ramifies, 
anastomosing with branches of the posterior tibial and internal plantlLr arteries. 

The external passes beneath the tendons of the Extensor longus digitorum and 
Extensor proprius pollicis, and supplies the outer ankle, anastomosing with the 
anterior peroneal artery and with ascending branches from the tarsea branch of 
the dorsalis pedis. 


Dorsalis Pedis Artery. 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards 
from the bend of the ankle along the tibial side of the foot to the back part of 
the first interosseous space, where it divides into two branches, the dorsalis hal- 
lucis and communicating. 

Relations, This vessel in its course forwards rests upon the astragalus, sca- 
phoid, and internal cuneiform bones, and the ligaments connecting them, being 
covered by the integument and fascia, and crossed near its termination by the 
innermost tendon of the Extensor brevis digitorum. On its tihial side is the 
tendon of the Extensor proprius pollicis; on it^ Jihnlar side^ the innermost tendon 
of the Extensor longus digitorum. It is accompanied by two veins, and by the 
anterior tibial nerve, which lies on its outer side. 


Plan of the Relations of the Dorsalis Pedis Artery. 


In front. 

Integument and fiiscia. 

Innermost tendon of Extensor brevis digitorum. 


Tibial side. 

Extensor proprius pollicis. 


Fihular side. 

Extensor longus digitorum. 
Aiitftrinr tiViitil narve. 


Behind. 

Astragalus. 

Scaphoiil. 

Internal cuneiform, 
and their ligaments. 



Peculiarities in Size, The dorsal artery of the foot may bo larger than usual, to compen- 
sate for a deficient plantar artery ; or it may be deficient in its terminal branches to the 
toes, which are then derived from the internal plantar ; or its x)lace may be supplied alto- 
gether by a largo anterior peroneal artery. 

Position. This artery frequently curves outwards, lying external to the line between the 
middle of the ankle and the back of the first interosseous space. 

Surgical Anatomy. This artery may bo tied, by making an incision through the integu- 
ment, between two and three inches in length, on the tibular side of the tisndon of the 
Extensor proprius pollicis, in the interval between it and the inner border of the short 
Extensor muscle. Tlio incision should not extend further forwards than the back part of 
the first interosseous space, as the artery divides in this situation. The deep fascia being 
divided to the same extent, the artery will be exposed, the nerve lying upon its outer 
side. 


Branches, The brunches of the dorsalis pedis arc, the 

Tarsea. Interosseac. 

Metatarsea. Dorsalis pollicis. 

Communicating. 

The Tarsea Artery arises from the dorsalis pedis, as that vessel crosses the 
scaphoid bone; it passes in an arched direction outwards, lying upon the tarsal 
bones, and Qovered by the Extensor brevis digitorum: it supplies that muscle and 
the articulations of the tarsus, and anastomoses with branches from the meta- 
tarsea, external malleolar, peroneal, and external plantar arteries. 
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The Metatarsea arises a little anterior to the preceding; it passes outwards to 
the outer part of the foot, over the bases of the metatarsal bones, beneath the 
tendons of the short Extensor, its direction being influenced by its point of 
origin; and it anastomoses with the tarsea and external plantar arteries. This 
vessel gives off three branches, the interosseae, which pass forwards upon the 
three outer Dorsal interossei muscles, and, in the clefts between the toes, divide 
into two dorsal collateral branches for the adjoining toes. At the back part of 
each interosseous space these vessels receive the posterior perforating branches 
from the plantar arch; and at the fore part of each interroseous space, they are 
joined by the anterior perforating branches, from the digital arteries. The outer- 
most interosseous artery gives off a branch which supplies the outer side of the 
little toe. 

The Dorsalis Hallucis runs forwards along the outer surface of the first meta- 
tarsal bone, and, at the cleft between the first and second toes, divides into two 
branches, one of which passes inwards, beneath the tendon of the Flexor longus 
pollicis, and is distributed to the inner border of the great toe; the other branch 
bifurcating to supply the adjoining sides of the great and second toes. 

The Communicating Artery dips down into tlie sole of the foot, between the 
two heads of tlie first Dorsal interosseous muscle, and inosculates with the termi- 
nation of the external plantar artery, to complete the plantar arch. It here gives 
off two digital branches; one runs along the inner side of the great toe, on its 
plantar surface; the other passes forwards along the first metatarsal space, and 
bifurcates for the supply of the adjacent sides of the great and second toes. 

PosTKUioJi Tibial Artkuv. 

The posterior tibial is an artery of large size, which extends obliquely down- 
wards from the lower border of the Popliteus muscle, along the tibial side of the 
leg, to the ibssa between the inner ankle and the heel, where it divides beneath 
the origin of the Abductor pollicis, into tlie internal and external plantar arteries. 
At its origin it lies opposite the interval, between the tibia and fibula; as it 
descends, it approaches the inner side* of the leg, lying behind the tibia, and, in 
the lower part of its course, is situated midway between the inner malleolus and 
the tuberosity of the os calcis. 

Relations. It lies successively upon the Tibialis posticus, the Flexor longus 
digitorum, and below, upon the tibia and back part of the ankle-joint. It is 
covered by the intermuscular fascia, which separates it above from the Gastroc- 
nemius and Soleus muscles. In the lower third, where it is more superficial, it 
is covered only by the integument and fascia, and runs parallel with the inner 
border of the tendo Achillis. It is accompanied by two veins, and by the poste- 
rior tibial nerve, which lies at first to the inner side of the artery, but soon 
crosses it, and is, in the greater part of its course, on its outer side. 

PlxVN of the Relations of the Posterior Tibial Artery. 
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Behind the Inner AnhUy the tendons and blood-vessels are arranged in the 
following order, from within outwards: First, the tendons of the Tibialis posticus 
and Plexor longus digitorum, lying in the same groove, behind the inner mal- 
leolus, the former being the most internal. External to these is the posterior 
tibial artery, having a vein on either side; and, still more externally, the posterior 
tibial nerve. About half an inch nearer the heel is the tendon of the Flexor 
longus pollicis. 

Pecvliaritiee in Size. The posterior tibial is not unfrequently smaller than usual, or 
absent, its place being compensated for by a large peroneal artery, which passes inwards 
at the lower end of the tibia, and either joins the small tibial artery, or continues alone to 
the sole of the foot. 

Surgical Anatomy. The application of a ligature to the posterior tibial may bo required 
in cases of wound of the solo of the foot, attended with great heomorrhage, when the 
vessel should be tied at the inner ankle. In cases of wound of the posterior tibial itself, 
it will be necessary to enlarge the wound so as to expose the vessel at the wounded 
point (excepting where the vessel is injured by a punctured wound from the front of the 
leg). In cases of aneurism from wound of the ai*tory low down, the vessel should bo tied 
in the middle of the leg. But in aneurism of the posterior tibial high up, it would be 
better to tie the femoral artery. 

To tie the posterior tibial artery at the ankle, a semi-lunar incision* should be made 
through the integument, about two inches and a half in length, midway between the heel 
and inner ankle, but a little nearer the latter. The subcutaneous cellular membrane 
having been divided, a strong and dense fascia, the internal annular ligament, is exposed. 
This ligament is continuous above with the deep fascia of the leg, covers the vessels and 
nerves, and is intimately adherent to the sheaths of the tendons. This having been 
cautiously divided upon a director, the sheath of the vessels is exposed, and being opened, 
the artery is seen with one of the vena comites on each side. The aneurism needle 
should be passed around the vessel from the heel towards the ankle, in order to avoid 
the posterior tibial nerve, care being at the same time taken not to include the vence 
comites. 

The vessel may also be tied in the lower third of the leg, by making an incision about 
three inches in length, parallel with the inner margin of the tendo Achillis. The internal 
saphena vein being carefully avoided, the two layers of fascia must be divided upon a 
director, when the artery is exposed along the inner margin of the Flexor longus digito- 
rum, with one of its venae comites on either side, and the nerve lying external to it. 

To tie the posterior tibial in the middle of the leg, is a very difficult operation, on 
account of the great depth of the vessel from the surface, and from its being covered in 
by the Gastrocnemius and Soleus muscles. The patient being placed in the recum- 
bent position, the injured limb .should rest on its outer .side, the knee being partially 
bent, and the foot extended, so as to relax the muscles of the calf. An incision about 
four inches in length should then be made through the integument, along the inner margin 
of the tibia, taking care to avoid the internal saphena vein. The deep i'ascia having been 
divided, the margin of the Gastrocnemius is exposed, and must be drawn aside, and the 
tibial attachment of the Soleus divide<l, a director being previously pa.s.sed beneath it. 
ITie artery may now be felt puksating beneath the deep fa.scia, about an inch from the 
margin of the tibia. The fascia having been divided, and the limb placed in such a posi- 
tion as to relax the muscles of the calf as much as possible, the veins should be separated 
from the artery, and the aneurism needle passed around the vessel from without inwards, 
so as to avoid wounding the posterior tibial nerve. 

The branches of the posterior tibial artery are, the 

Peroneal. Nutritious. 

Muscular. Communicating. 

Internal calcanean. 

The Peroneal Artery lies, deeply seated, along the back part of the fibular 
side of the leg. It arises from the po.sterior tibial, about an inch below the 
lower border of the Popliteus muscle, passes obliquely outwards to the fibula, and 
then descends along the inner border of this bone to the lower third of the leg, 
where it gives off the anterior peroneal. It then descends across the irticulation, 
between the tibia and fibula, to the outer side of the os calcis, supplying the 
neighbouring muscles and back of the ankle, and anastomosing with the external 
malleolar, tarsal, and external plantar arteries. 

Relatione. This vessel rests at first upon the Tibialis posticus, and, in the 
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greater port of its course, in the fibres of the Flexor longus pollicis, in a grdoye 
between the interosseous ligament and the bone. It is coveredy in the upper pa^t 
of its course, by the Soleus and deep fascia; heloWy by the Flexor longus pollicis. 

Plan of the Relations op the Peroneal artery. 
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Peculiarities in Origin. The peroneal artery may arise three inches below the popli- 
tcus, or from the posterior tibial high up, or even from the popliteal. 

Its Size is more frequently increased than diminished, either reinforcing the posterior 
tibial by its junction with it, or by altogether taking the place of the posterior tibial, in 
the lower part of the leg and foot, the latter vessel only existing as a short muscular 
branch, lii those rare cases, where the peroneal artery is smaller than usual, a branch 
from the posterior tibial supplies its place, and a branch from the anterior tibial compen-^ 
sates for tne diminished anterior peroneal artery. In one case, the peroneal artery has 
been found entirely wanting. 

The anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. 

Tlie peroneal artery, in its course, gives off branches to the Soleus, Tibialis 
posticus. Flexor longus pollicis, and Peronei muscles, and a mitricnt branch to the 
fibula. 

The Anterior Peroneal pierces the interosseous membrane, about two inches 
above the outer malleolus, to reach the fore part of the leg, and, passing down 
beneath the peroneus tertius to the outer Jinkle, ramifies on tlie front and outer side 
of the tarsus, anastomosing Avith the external malleolar and tarsal arteries. 

The Nutritious Artery of the tibia arises from the posterior tibial near its 
origin, and after supplying a few muscular branches, enters the nutritious canal 
of that lioiie, which it traverses obliipiely from above downwards. This is the 
largest nutrient artery of bone in the body. 

The Muscular Branches tire distributed to the Soleus and deep muscles along 
the back of the leg. 

The Communicating Branch to the peroneal passes transversely across the 
back of tlie tibia, about two inches above its lower end, passing beneath the 
Flexor longus pollicis. 

The Internal Calcanean consists of several large branches, which arise from 
the posterior tibial just before its division; they are distributed to the fat and 
integument behind the tendo Achillis and about the heel, and to the muscles on 
the inner side of the sole, anastomosing with the posterior peroneal and internal 
malleolar arteries. 

The Internal Plantar Artery y much smaller than the external, passes forwards 
along the inner side of the foot. It is at first situated above the Abductor pollicis, 
and then between it and the Flexor brevis digitorum, both of Avhich it supplies. 
At the base of the first metatarsal bone, Avhero it has become much diminished in 
size, it paiMes along the inner border of the great toe, inosculating Avith its digital 
branches. 

The External Plantar Arteryy much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between the bases of the first and second meta- 




ABTEttlES. 


398 

tars^ bones, where it inosculates with the communicating branch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards it 
IS placed between the os calcis and Abductor polllcis, and then between 

^ ® brevis digitorum and Flexor accessorius; and as it passes forwards 

to the base of the little toe, it lies more superficial between the Flexor brevis 
digitorum and Abductor minimi digit!, covered by the deep fascia and integument. 
1 he remaining portion of the vessel is deeply situated: it extends from the base 
of the metatarsal bone of the little toe to the back part of tlie first interosseous 
space, and forms the plantar arch; it is convex forwards, lies upon the Interossei 

2i4.--The Plantar Arteries. 215.— The Hantar Arteries. 

Superficial View. Deep View. 




muscles, opposite the tarsal ends of the metatarsal bones, and is covered by the 
Adductor pollicis, the flexor tendons of the toes, and the Lumbricales. 

Branches. Ihe plantar arch, besides distributing numerous branches to the 
muscles, integument, and fascite in the sole, gives off the following branches: 

Posterior perforating. Digital — Anterior perforating. 

Ihe Posterior Perforating arc three small branches, which ascend through the 
back part of the three outer interosseous spaces, between the heads of the dorsal 
Interossei muscles, and anastomose with the interosseous branches from the meta- 
tarsal artery. ^ 

The Digital Branches are four in number, and supply the three outer toes and 
half the next. first passes outwards from the outer side of the plantar arch, 
and is distributed to the outer side of tlie little toe, passing in its course beneath 
the Abductor and short Flexor muscles. The second, third, and fourth run for- 
wa^s along the metatarsal spaces, and on arriving at tlie clefts between the toes, 
divide into collateral branches, which supply the adjacent sides of the three outer 
toes and the outer side of tlie second. At the bifurcation of the toes, each digital 
artery sends upwards, through the fore part of the corresponding metatariKil space. 
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a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These are the anterior perforating arteries. 

From the arrangement already described of the distribution of the vessels to 
the toes, it will be seen that both sides of the three outer toes, and the outer side 
of the second toe, are supplied by branches from the plantar arch; both sides of 
the great toe, and the inner side of the second, being supplied by the dorsal artery 
of the foot. 

Pulmonary Artery. 

The pulmonary artery conveys the dark impure venous blood from the right 
side of the heart to the lungs. It is a sliort wide vessel, about two inches in 
length, arising from the left side of the base of the right ventricle, in front of the 
ascending aorta. It ascends ohliciuely upwards, backwards, and to the left side, 
as far as tlie under surface of the arch of the aorta, where it divides into two 
branches of nearly equal size, the right and left pulmonary arteries. 

Relations, The greater part of this vessel is contained, together with the 
aorta, in the pericardium, being enclosed with it in a tube of serous membrane, 
continued upwards from the base of the heart, and has attached to it, above, the 
fibrous layer of this membrane. Behind, it rests at first upon the ascending aorta, 
and higher up in front of the left auricle. On either side of its origin ,i% the 
appendix of the corresponding auricle and a coronary artery; and higher up it 
passes to the left side of the ascending aorta. A little to the left of its point of 
bifurcation it is connected to the under surface of the arch by a short fibrous cord, 
the remains of a vessel peculiar to foetal life, the ductus arteriosus. 

The Right Pulmonary Artery^ longc^r and larger tlian the left, runs horizon- 
tally outwards, behind the ascending aorta and superior vena cava, to the root of 
the right lung, where it divides into two branches, of which the lower, the larger, 
supplies the lower lobe, the upper giving a branch to the middle lobe. 

The Left Pulmonary Artery^ shorter but somewhat snujlcr than the ri^ht, 
passes horizontally in front of the descending «aorta and left bronchus to the root 
of the left lung, where it divides into two branches for the two lobes. 



Of the Veins. 

T he Veins are the vessels which serve to return the blood from the capillaries 
of the different parts of the body to the heart. They consist of two distinct 
sets of vessels, the pulmonary and systemic. 

The Pulmonary Feins, unlike otlier vessels of this kind, contain arterial blood, 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins return the venous blood from the body generally to the 
right auricle of the heart. 

The Portal Vein, an appendage to the systemic venous system, is confined to 
the abdominal cavity, returning the venous blood from the viscera of digestion, 
and carrying it to the liver by a single trunk of large size, the vena porta?. From 
this organ the same blood is conveyed to tlic inferior vena cava by means of the 
hepatic veins. 

The veins, like the arteries, are found in nearly every tissue of the body; they 
commence by minute plexuses, wliicli communicate with the capillaries, the branches 
from which, uniting together, constitute trunks, which increase in size as they 
pass towards the heart, from the termination of larger branches in them. The 
veins are larger and altogether more numerous than the arteries; hence the entire 
capacity of the venous system is much greater than the arterial; the pulmonary 
veins excepted, which do not exceed in capacity the pulmonary arteries. From 
the combined area of the smaller venous branches being greater than the main 
trunks, it results that the venous system represents a cone, the summit of which 
corresponds to the heart, its base to the circumference of the body. In form, the 
veins are not perfectly cylindrical, like the arteries, their walls being collapsed 
when empty, and the uniformity of their surface being interrupted at intervals by 
slight contractions, which Indicate the existence of valves in their interior. They 
usually retain, however, the same calibre as long as they receive no neighbouring 
branches. 

The veins communicate very freely with one another, especially in certain 
regions of the body; and this communication exists between the larger trunks as 
well as between tlie smaller branches. Thus, in the cavity of the cranium, and 
between the veins of the neck, where obstruction of the cerebral venous system 
would be attended with imminent danger, we find that the sinuses and larger 
veins have large and very frequent anastomoses. The same free communication 
exists between the veins throughout the whole extent of the spinal canal, and 
between the veins composing the various venous plexuses in the abdomen and 
pelvis, as the spermatic, uterine, vesical, prostsitic, etc. 

The v(*ins are subdivided into three sets; superficial, deep, and sinuses. 

The Superficial or Cutaneous Veins arc found between the layers of superficial 
fascia, immediately beneath the integument: they return the blood from these struc- 
tures, and communicate with the deep veins by perforating the deep fascia. 

The Deep Veins accompany the arteries, and are usually enclosed in the same 
sheath with those vessels. In the smaHir arteries, as the radial, ulnar, brachial, 
tibial, peroneal, they exist generally in pairs, one lying on each side of the vessel, 
and are called venee comites. The larger arteries, as the axillary, subclavian, 
popliteal, and femoral, have usually only one accompanying vein. In certain 
organs of the body, however, the deep veins do not accompany the arteries; for 
instance, the veins in the skull and spinal canal, the hepatic veins in the liver, and 
the larger veins returning blood from the osseous tissue. 

Sinuses are venous channels, which, in their structure and mode of distribution,* 
diflfer altogether from the veins. They are found only in the interior of |j[ie sk&li, 
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and are formed by a subdivision of the layers of the dura mater; their outer coat 
consisting of fibrous tissue, their inner of a serous membrane continuous with the 
serous membrane of the veins. 

Veins are thinner in structure than the arteries, and possessed of considerable 
strength. The superficial veins usually have thicker coats than the deep veins, 
and tiie veins of the lower limb are thicker than those of the upper. 

Veins are composed of throe coats, internal, middle, and external. 

The Internal is an epithelial and elastic coat, consisting of an epithelial lining 
supported on several laminse of longitudinal elastic fibres. It is less brittle in 
structure than the same coat in the arteries, and its laminm seldom fenestrated. 

The Middle or Contractile Coaty thinner thfin that of the arteries, consists of 
numerous alternating layers of muscular and elastic fibres. The muscular fibres 
are disposed in a circular form around the vessel, intermixed with areolar tissue 
and clastic fibres. The eljistic coat consists of well developed elastic fibres, reti- 
culating in a longitudinal direction. This coat is best marked in the splenic and 
portal veins, and appears to be wanting in the hepatic part of the vena cava, in 
the hepatic and subclavian veins. 

Muscular tissue is also wanting in the veins: i. Of the maternal part of the' 
placenta. 2. In most of the cerebral veins and sinuses of the dura mater. 3. In 
the veins of the retina. 4. In the veins of the cancellous tissue of bones. 5. In 
the venous spaces of the corpora cavernosa. The veins of the above mentioned 
parts consist of an internal epithelial lining, supported on one or more layers 
of areolar tissue. On the other hand, muscular tissue is abundantly developed in 
the veins of the gravid uterus, being found in all three coats; and in the venai cava; 
and pulmonary veins, it is prolonged on to them from the auricles of the heart. 

The External or Areolar Fibrous Coat consists of areolar tissue and longi- 
tudinal elastic fibres, it also contains in some of the larger veins a longitudinal net- 
work of non-striated muscular fibres, as in the whole length of the inferior vena 
cava, the renal, azygos, and external iliac veins, and in all the large trunks of the 
portal venous system, and in the trunks of the hepatic veins. 

Most veins are provided with valv(‘s which s(‘rve to j)rovent the reflux of the 
blood. 'J'hey arc formed by a reduplication of the lining membrane, stnmgthened 
by a little fibrous tissue; their form is semilunar, they are attached by their convex 
edge to the wall of the vein, the concave margin is Iree, directed in the course 
of the venous current, and lies in close apposition with the wall of the vein as 
long fis the current of blood takes its natural course; if, however, any regurgitation 
takes place, the vfilves become distended, their opposed edges are brought into con- 
tact, and the current is intercepted. Most commonly two such valves are found, 
placed opposite one another, more especially in the smaller veins, or in the larger 
trunks at the point where they are joined by small branches; occasionally there 
are three, and sometimes only one. The wall of the vein immediately above the 
point of attachment of each segment of the valve, is expanded' into a pouch or 
sinus, which gives to the vessel, when injected or distended with blood, a knotted 
appearance. The valves are very numerous in the veins of the extremities, espe- 
cially the lower ones, these vessels having to conduct the blood .against the force 
of gravity. They are .absent in the very small veins, also in the venm cavte, the 
hepatic vein, portal vein and its branches, the renal, uterine, and ovarian 
veins. A few valves are found in the spermatic veins, and one also at their 
point of junction with the renal vein and ^fciferior cava in both sexes. The 
cerebral and spinal veins, the veins of the cancellated tissue of bone, the 
pulmonary veins, and the umbilical vein and its branches, are also destitute of 
valves. They are occasionally found, few in number, in the ven.ne azygos .and 
intercostal veins. 

The veins are supplied with nutrient vessels, vasa vasorumy like the arteries; 
but nerves are not generjilly found distributed upon them, the only vessels upon 
which they have at present been traced are the inferior vena cava and cerebral 
veins, ‘ 
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The veins may bo arranged into three groups. I. Those of the head and neck, 
upper extremity, and thorax, which terminate in the superior vena cava. 2. Those 
of the lower limb, pelvis, and abdomen, which terminate in the inferior vena cava. 
3. The cardiac veins, which open directly into the right auricle of the heart. 

, Veins of the Head and Neck. 

The veins of the head and neck may be subdivided into three groups. I. The 
veins of the exterior of the head. 2. The veins of the neck. 3. The veins of 
the diploe and interior of the cranium. 

The veins of the exterior of the head are the 


Facial. 

Temporal. 

Internal Maxillary. 


Temporo-inaxillary. 
Posterior auricular. 
Occipital. 
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tortuous as that vessel. It commences in the frontal region, where it is called the 
frontal vein; at the inner angle of the eye it has received the name of the angular 
vein; and from this point to its termination, the facial vein. 

The frontal vein commences on the anterior part of the skull, by a venous 
plexus, which communicates with the .anterior branches of the temporal vein; the 
veins converge to form a single trunk, which descends along the middle line of the 
forehead parallel with the vein of the opposite side, .and unites with it at the root 
of the nose by a transverse trunk, called the nasal arch. Occasionally the frontal 
veins join to form a single trunk which bifurcates at the root oiJ the nose into the 
two angular veins. At the nas.al arch the branches diverge, and run along the side 
of the root of the nose. The frontal vein as it descends upon the forehead, re- 
ceives the supra-orbital vein; the dorsal veins of the nose terminate in the nasal 
arch; and the angular vein receives, on its inner side, the veins of the ala nasi; on 
its outer side, the superior p.alpebral vein; it moreover communicates with the oph- 
thalmic vein, which establishes an important anastomosis between this vessel and 
the cavernous sinus. 

The facial vein commences at the inner angle of the orbit, being a continua- 
tion of the .angular vein. It passes oblitiuely downwards and outwards, beneath 
the great Zygomatic muscle, descends along the anterior border of the Masseter, 
crosses over the body of the lower jaw, with the facial artery, and, passing 
obliquely outwards and backwards, beneath the Platysma and cervical fascia, 
unites with a branch of communication from the temporo-maxillary vein, to form 
a trunk of large size which enters the internal jugular. 

Branches. The facial vein receives, ne.ar the angle of the mouth, communi- 
cating branches from the pterygoid-plexus. It is also joined by the inferior 
palpebral, the superior and inferior labial veins, the buccal veins from the cheek, 
and the masseteric veins. Below the jaw, it* receives the submental, the 
inferior palatine, which returns the bloo<l from the plexus around the tonsil 
and soft palate; the submaxillary vein, which commences iif the submnxillary 
gland ; and lastly, the ranine vein. 

The Temporal Vein commences by a minute? ph'xus on the side and vertex of 
the skull, which coiumunicates with the frontal vein in front, the corresponding 
vein of the opposite side, and the posterior auricular and occipital veins behind. 
From this network, anterior .and posterior branches are formed which unite .above 
the zygoni.a, forming the trunk of the vein. This trunk is joined in this situation 
by a large vein, the middle temporal, which receives the blood from the substance 
of the Temporal muscle and pierces the fascia at the up])er border of the 
zygoma. The temporal vein then descends between the external auditory meatus 
and the condyle of the jaw, enters the substance of the i)arotid gland, and unites 
with the internal maxillary vein, to form the temporo-maxillary. 

Brnnehes, The tempor.al vein receives in its course some parotid veins, an articular 
branch from the articulation of the jaw, anterior aiiricul.ar veins from the external 
ear, and a vein of large size, the transverse facial, from the sitle of the face. 

The Internal Maxillary Vein is a vessel of considerable size, receiving 
brnnehes which correspond with those derived from the internal maxillary artery. 
Thus it receives the middle meningeal veins, the deep temporal, the ptery- 
goid, masseteric, and buccal, some palatine veins, and the inferior dental. These 
branches form a largo plexus, the pterygoid, which is placed between the 
Temporal and External pterygoid, and partly between the Pterygoid muscles. 
This plexus communicates very freely with the facial vein, and with the cavern- 
ous sinus, by branches through the base of the skull. The trunk of the vein 
then passes backwards, behind the neck of the lower jaw, and unites with the 
temporal vein, forming the temporo-maxillary. 

The Temporo-Maxillary Vein, fprmed by the union of the temporal and in- 
ternal ‘maxillary veins, descends in the substance of the parotid gland, between 
the ramus of the jaw and the Sterno-iuastoid muscle, and divides into two 
branches, one of which passes inwai-ds to join the lacial vein, the other is 
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continuous with the external jugular. It receives near its termination the posterior 
auricular vein. 

The Posterior Auricular Vein commences upon the side of the head, by a 
plexus which communicates witli the branches of the temporal and occipital 
veins, descending behind the external ear. It joins the temporo-maxillary, 
just before that vessel terminates in the external jugular. This vessel receives 
the stylo-mastoid vein, and some branches from the back part of the external 
ear. 

The Occipital Vein commences at the back part of the vertex of the skull, by 
a plexus in a similar manner with the other veins. It follows the course of the 
occipital artery, passing dec^ply beneath the muscles of the back part of the 
neck, and terminates in the internal jugular, occasionally in the external jugular. 
As this vein })asses opposite the mastoid process, it receives the mastoid vein, 
which establishes a communication with the lateral sinus. 


Veins of the Neck. 

The veins of the neck, which return the blood from the head and face, 
are the 

External jugular. Anterior jugular. 

Posterior external jugular. Internal jugular. 

Vertebral. 

The External Jugular Vein receives the greater part of the blood from the 
exterior of the cranium and deef) parts of the fac(*, being a continuation of the 
temporo-maxillary aiid ])osterior auricular veins. It commences in the substance 
of the parotid gland, on a level with the angle of the lower jaw, and runs perpen- 
dicularly down tlie neck, in tin' direction of a line drawn from the angle of the 
jaw to th(^ middle of the clavicl(». In its course, it (*rosses the Sterno-mastoid 
muscle, and runs ])arallel with its posteri<»r border as far as its attachment 
to the clavicle, where it perforates the deep fascia, and terminates in the subcla- 
vian vein, on the outer side of the internal jugular. As it descends the neck, it 
is separated from the Sterno-mastoid by the anterior layer of the deep cervical 
fascia, .and is covered by the Platysina, the sup(*i*ficial fascia, and the integument. 
This vein is crossed about its centre by the superficial cervical nerve, and its 
upper half is accompanied by the auricularis magnus nerve. The external jugular 
vein vsiries in size, bearing an inverse? projKirtion to that of the other veins of the 
neck: it is occasionally double. It is providtMl with two valves, one being placed 
.at its entrance into the subclavian vein, and a second in most cases about the 
middle of its cour.se. * These valves do not prevent the regurgitation of the 
blood, or tin; passage of injection from below uj)wards. 

Branches, I'his vein r(*ceives the occi])ital, the ])osterior external jugular, and, 
ne.'ir its termination, the su])ra-sca]>ular and transverse cervical veins. It com- 
inunicjites with the anterior jugular, and, in tin? subst.ance of the p.arotid, receives 
a large branch of communicalirm from the internal jugular. 

The Posterior External Jugular Vein returns the blood from the integument 
and 8U})erficial muscles in the upper and back part of the neck, lying between 
the SpleniuM .and Trapezius muscles. It desc(*nds the back part of the neck, and 
opens into the external jugular just below the middle of its course. 

The Anterior Jugular Vein collects the blood from the integument and muscles 
in the middle of the .anterior region of the neck. It passes down between the 
median line and the anterior border of the Sterno-mastoid, and, at the lower 
part of the neck, passes beneath that muscle to open into the subclavian vein, 
near the termination of the external jugular. This vein varies considerably 
in size, bearing almost always an inverse proportion to the external jugular. 
Most fref;uently there are two anterior jugulars, a right, and left; but occasion- 
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ally only one. This vein receives some laryngeal branches, and occasionally an 
inferior , thyroid vein. Just above the sternum, the two anterior jugular veins 
communicate by a transverse trunk, which receives branches from the inferior 
thyroid veins. It also communicates with the external and witli the internal 
jugular. 

The Internal Jugular Vein collects the blood from the interior of the cra- 
nium, from the superficial parts of the face, and from the neck. It commences 
at the jugular foramen, in the base of the skull, being fonned by the coalescence 
of the lateral and inferior petrosal sinuses. At its origin it is somewliat 
dilated, and this dilatation is called the sinus, or gulf of the internal jugular 
vein. It runs down the side of the neck in a vertical direction, lying at 
first on the outer side of the internal carotid, and tlien on tlie outer side of the 
common carotid, and at the root of the neck uniters with the subclavian vein, to 
form the vena innominata. The internal jugular vein, at its commencement, 
lies upon the Rectus lateralis, behind, and at the outer side of the internal 
carotid, and the eighth and ninth pairs of nerves; lower down, the vein and 
artery lie upon the same plane, the glosso-pliaryiigeal and hypoglossal nerves pass- 
ing forwards between them; the pneumogastric descends between and behind them, 
in the same sheath; and the 8i)inal accessory passes oblicpiely outwards, behind 
the vein. At the root of the neck the vein of the right side is placed at a little 
distance from the artery; on the left side, it usually crosses it at its lower part. 
This vein is of considerable size, but varying in different individuals, the left one 
being usually the smallest. It is provided with two valves, which are placed 
at its point of termination, or from one to two inches above it. 

Branches, This vein receives in its course, the facial, lingual, pharyngeal, 
superior and middle thyroid veins, and the occipital. At its point of junction 
with the branch common to the temporal and facial veins, it becomes greatly 
increased in size. 

The Lingual Veins commence on the dorsum, sides, and under surface of the 
tongue, and, passhig backwards, following the course of the lingual artery and 
its l)ranches, terminate in the internal jugular. 

The Pharyngeal Vein commences in a minute plexus, the pharyngeal, at the 
back part and sides of the pharynx, and after receiving meningeal branches, and 
some from the vidian and s|)heno-palatiue veins, terminates in the internal jugular. 
It occasionally opens into tlie facial, lingual, or superior thyroid vein. 

The Superior Phyroid Vein commences in the substance and on the surface ot 
the thyroid gland, by branches corresponding Avith those ot the superior thyroid 
artery, and terminates in the upper part of the internal jugular vein. 

The Middle Thyroid Vein collects the blood from the lower part of the lateral 
lobe of the thyroid gland, and, being joined by some branches from the larynx 
and trachea, terminates in the loAver part of the internal jugular vein. 

Veins of the Dtploe. 

The diplob of the cranial bones is channelled, in the adult, with a number of 
tortuous canals, which are lined by a more or less complete layer of compact 
•tissue. The veins they contain are large and capacious, their walls being thin, 
and formed ouly of epithelium, resting upon a layer of elastic tissue, and they 
present, at irregular intervals, pouch-like dilatations, or cmIs de sac^ which serve 
as reservoirs for the blood. These are the veins of the diploe, ami can only be 
displayed by removing the outer table of the skull. 

In adult life, as long as the cranial bones are distinct and separable, these veins 
are confined to the particular bones; but in old age, when the sutures are united, 
they communicate with each other, and increase in size. These vessels comiiiu- 
nicate, in the interior of the cranium, with the meningeal veins, and with the 
sinuses of the dura mater; and on the exterior of the skull, with the veins of 
the pericranium. In the cranium, they arc divided into iXiQ frontaly Avhich opens 



VEINS 


406 

into the supra-orbital vein, by an aperture at the Biipra-orbital notch, the ante- 
rior temporaly which is confined chiefly to the frontal bone, and opens into one of 
the deep temporal veins, after escaping by an aperture in the great wing of the 

a 17. —Veins of the DiploS, as displayed by the Removal of the 
Outer Table of the Skull. 



sphenoid, the posterior temporal^ which is confined to the parietal bone, termi- 
nates ‘in the lateral sinus, hy an aperture at the posterior inferior angle of the 
parietal bone, and the occipital whicli is confined to the occipital bone, and opens 
either into the occipital vein, or the occipital sinus. 

Ceuehuaj. Veins. 

The Cerebral Veins are remarkable for the extreme thinness of their coats, 
from the muscular tissue in them ]M*ing wanting, and for the absence of valves. 
They may be divided into two sets, the superficial, which are placed on the 
surface, and the deep veins, which occupy the interior of the organ. 

The Superficial Cerebral Veins ramify upon the surface of the brain, being 
lodged in the sulci, between the convolutions, a few running across the convolu- 
tions. They receive branches from tlie substance of the brain, and terminate in 
the sinuses. They are learned from the position they occupy, superior, inferior, 
internal, or external. 

The Superior Cerebral VeinSy seven or eight in number on each side, pass 
forwards and inwards towards the great longitudinal fissure, where they receive 
the internal cerebral veins, which return the blood from the convolutions of the 
flat surface of the corresponding hemisphere; passing obliquely forwards, they 
become invested with a tubular sheath of the arachnoid membrane, and open into 
the superior longitudinal sinus, in the opposite direction to the course of the 
blood. 

The Inferior Anterior Cerebral Veins commence on the under surface of the 
anterior lobes of the brain, and terminate in the cavernous sinuses. 

The Inferior Lateral Cerebral Veins commence on the lateral parts of the 
hemispheres and at the base of the brain; they unite to form from three to five 
veins, which open into the lateral sinus from before backwards. 

The Inferior Median Cerebral Veins, which are very large, commence at the 
fore part of the under surface of the cerebrum, and from the convolutions of the 
posterior lobe, and terminate in tlie straight sinus behind the venae Galeni. 
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The Deep Cerebral^ or Ventricular Veins (venaB Galcni), aro two in number, 
one from the right, the other from tlie left, ventricle. They are each formed 
by two veins, the vena corporis striati, and the choroid vein. They pass back- 
wards, parallel with one another, enclosed within the velum interpositura, and 
pass out of the brain at the great transverse fissure, between the under surface 
of the corpus callosum and the tubcrcula quadrigemina, and enter the straight 
sinus. 

The Vena Corporis Striati commences in the groove between the corpus stria- 
tum and thalamus opticus, receives numerous veins from both of these parts, and 
unites behind the anterior pillar of the fornix with the choroid vein, to form one 
of the venae Galeni. 

The Choroid Vein runs along the whole length of the outer border of the 
choroid plexus, receiving veins from the hippocampus major, the fornix and 
corpus callosum, and unites, at the anterior extremity of the choroid plexus, with 
the vein of the corpus striatum. 

The Cerebellar Veins occupy the surface of the cerebellum, and are disposed 
in three sets, superior, inferior, and lateral. 'I'lie superior pass forwards and 
inwards, across the superior vermiform process, and terminate in the straight 
sinus: some open into the vena^ Galeni. The inferior cerebellar veins, of large 
size, run transversely outwards, and terminate by two or three trunks in the 
lateral sinuses. The lateral anterior cerebellar veins, terminate in the suiierior 
petrosal sinuses. 

Sinuses of the Duka Mater. 

The sinuses of the dura mater arc venous channels, analogous to the veins, 
their outer coat being formed by the dura mater; their inner, by a continuation 
of the serous membrane of the veins. They are twelve in number, and are 
divided into two sets. i. Those situated at the upper and back part of the skull. 
2. The sinuses at the base of the skull. The former aro the 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Lateral sinuses. 

Occipital sinuses. 


218. — Vortical Section of the Skull, showing the Sinuses of the Dura Mater. 



The Superior Longitudinal Sinus occupies the attached margin of the falx , 
cerebri. Commencing at the crista Galli, it runs from before backwards, groov- 
ing the inner surface of the frontal, the adjacent margins of the two piirietal, 
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and the superior division of the crucial ridge of the occipital bone, and terminates 
by dividing into the two. lateral sinuses. This sinus is triangular in form, 
narrow in front, and gradually increasing in size as it passes backwards. On 
examining its inner surface, it presents the internal openings of the cerebral 
veins, the apertures of which are, for the most part, directed from behind for- 
wards, and chiefly open at its back part, their oriflees being concealed by fibrous 
areolsc 5 numerous fibrous bands arc also seen {chords Willist)^ which extend trans- 
versely across its inferior angle; and lastly, some small, white, projecting bodies, 
the glandulse Pacchioni. This sinus receives the superior cerebral veins, 
numerous veins from the diploe and dura mater, and, at the posterior extrenaity of 
the sagittal suture, the parietal veins from the pericranium. 

The point where the superior longitudinal and lateral sinuses are continuous is 
called the confluence of the sinuses^ or the torcular HerophilL It presents a con- 
siderable dilatation, of very irregular form, and is the point of meeting of six 
sinuses, the superior longitudinal, the two lateral, the two occipitjil, and the 
straight. 

The Inferior Longitudinal Sinus, more correctly described as the inferior 
longitudinal vein, is contained in the posterior part of the free margin of the falx 
cerebri. It is of a circular Ibrm, increases in size as it i)asses bac^kwards, and 
terminates in tlic straight sinus. It receives sev(‘ral veins from the falx cerebri, 
and occasionally a few Irom the flat surface of the hemispheres. 

The Straight Sinus is situated at the line of junction of the falx cerebri with 
the tentorium. It is triangular in form, increases in size as it proceeds back- 
wards, and runs oblicpiely downwards and backwards from the termination of the 
inferior longitudinal sinus to the torcular Ilerophili. Besides the inferior lon- 
gitudinal sinus, it receives the vena^- Galeni, the inferior median cerebral veins, 
and the superior cerebellar. A few transverse bands cross its interior. 

The Lateral Sinuses are of large siz(*, and situated in the attached margin of 
the tentorium cerebelli. They cMnninenct; at the torcular Ilerophlii, and passing 
horizontally outwards to the base of tln^ petrous portion of the temporal bone, 
curve doivnwards and inwards on each si(hi to reach the jugular foramen, where 
they terminate in the internal jugular vein. Each sinus rests, in its course, upon 
the inner surface of the oc<*ipital, the ])osterior inferior angles of the parietal, the 
mastoid portion of the temporal, and on the occipital again just before its termi- 
nation. These sinuses an? of unequal size, the right l>eing the larger, and they 
increase in size as they proceed from behind forwards. The horizontal portion is 
of a triangular form, the curved portion semi-cylindrical; their inner surface is 
smooth, and not crossed by the filirous bands found in the other sinuses. These 
sinuses receive blood from the sujierior longitudinal, the straight, and the occipital 
sinuses; and in front they communicate with the superior and inferior petrosal. 
They communicate wdth the veins of tin* pericranium by means of the mastoid and 
posterior condyloid veins, and they receive the inf(?rior cerebral and inferior cere- 
bellar veins, and some Ironi the diploih 

The Occipital are the smallest of the cranial sinuses. They arc usually two in 
number, and situated in tin? attached margin of the falx cerebelli. They commenco 
by several small veins around the ])08terior margin of the foramen magnum, which 
communicate wdth tlie j)ost('rior spinal veins, and terminate by separate openings 
(sometimes by a single aperture) in the torcular Ilerophili. 

The sinuses at the base of the skull arc the 

Cavernous. Inferior petrosal. 

Circular. Superior petrosal. 

Transverse. 

The Cavernous Sinuses arc named from their presenting a reticulated structure. 
They are two in number, of large size, and placed one on each side of the sella 
Turcica, extending from the sphenoidal fissure to the apex of the petrous portion 
of the temporal bone; they receive anteriorly the ophthalmic vein through the 
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sphenoidal fissure, communicate behind with the petrosal sinuses, and with each 
other by the circular and transverse sinuses. On the inner wall of each sinus is 
found the internal carotid artery, accompanied by filaments of the carotid plexus, 
and by the sixth nerve; and on its outer wall, the third, fourth, and ophthalmic 
nerves. These parts are separated from the blood flowing along the sinus by the 
lining membrane, which is continuous with the inner coat of the veins. The 
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cavity of the sinus, which is larger behind than in front, is intersected by fila- 
ments of fibrous tissue and small vessels. The cavernous sinuses receive the inferior 
anterior cerebral veins; they communicate with the lateral sinuses by means of 
the superior and inferior petrosal, and with the facial vein through the 
ophthalmic. 

The Ophthalmic is a large vein, which connects the frontal at the inner angle 
of the orbit with the cavernous sinus; it pursues the same course as the ophtlial- 
mic artery, and receives branches corr(»sponding to those derived from that vessel. 
Forming a short single trunk, it passes through the inner extremity of the 
sphenoidal fissure, and terminat(?s in the cavernous sinus. 

The Circular Sinus completely surrounds the pituitary body, and communicates 
on each side with the cavernous sinuses. Its posterior half is larger than the an- 
terior; and in old age it is more capacious than at an early period of life. It 
receives veins from the pituitary body, and from the adjacent bone and dura 
mater. 

The Inferior Petrosal Sinus is situated in the groove formed l)y the junction of 
the inferior border of the petrous portion of the temporal with the basilar process of 
the occipital. It commences in front at the termination of the cavernous sinus, 
and opens behind, at the jugular foramen, forming with the lateral sinus the com- 
mencement of the internal jugular vein. These sinuses are semi-cylindrical 
in form. 

The Transverse Sinus is placed transversely across the fore part of the 
basilar process of the occipital bone serving to connect the two inferior petrosal 
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and cavernous sinuses. A second is occasionally found opposite the foramen 
mugnuin. 


The Superior Petrosal Sinus is situated along the upper border of the petrous 


220. — ^The Superficial Veins of the 
Upper Extremity. 



portion of the temporal bone, in the front 
part of the attached margin of the tentorium. 
It is small and narrow, and connects together 
tlie cavernous and lateral sinuses at each 
side. It receives a cerebral vein (inferior 
lateral cerebral) from the under part of 
the middle lobe, and a cerebellar vein (ante- 
rior lateral cerebellar) frpm the anterior 
border of the cerebellum. 

VEINS OF THE UPPER EXTREMIT Y. 

The veins of the upper extremity are 
divided into two sets: i. The superficial 
veins. 2. The deep veins. 

The Superficial Veins arc placed imme- 
diately beneath the integument between the 
two layers of superficial fascia; they com- 
mence ill the hand chiefly on its dorsal 
aspect, where they form a more or less 
complete arch. 

The Deep Veins accompany the arteries, 
and constitute the venae comites of those 
vessels. 

Both sets of vessels are provided with 
valves, which are more numerous in the 
deep than in the superficial. 

The superficial veins of the upper extre- 
mity are the 

Anterior ulnar. 

Posterior ulnar. 

Basilic. 

Radial. 

Cephalic. 

Median. 

Median basilic. 

Median cephalic. 

The Anterior Ulnar Vein commences on 
the anterior surface of the wrist and ulnar 
side of the hand, and ascends along the 
ill iicr side of the fore-arm to the bend of 
the elbow, where it joins with the posterior 
ulnar vein to form the basilic. It commu- 
nicates with branches of the median vein in 
front, and with the posterior ulnar behind. 

The Posterior Ulnar Vein commences on 
the posterior surface of the ulnar side of the 
hand, and from the vein of the little finger 
(vena salvatella), situated over the fourth 
metacarpal space. It ascends on the poste- 
rior surface of the ulnar side of the fore- 
arm, and just below tlie elbow unites with 
the anterior ulnai* vein to form the basilic. 
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The Basilic is a vein of considerable size, formed by the coalescence of the 
anterior and posterior ulnar veins; ascending along the inner side of the elbow, it 
receives the median basilic vein, and passing upwards along the inner side of the 
arm, pierces the deep fascia, and ascends in front of the brachial artery, termi- 
nating either in one of the venai comites of that vessel, or in the axillary vein. 

The Radial Vein commences from the dorsal surface of the thumb, index finger, 
and radial side of the hand, by branches which communicate with the vena salva- 
tella. They form by their union a large vessel, which ascends along the radial 
side of the fore-ann, receiving numerous branches from both its surfaces. At the 
bend of the elbow it receives the median cephalic, when it becomes the cephalic 
vein. * 

The Cephalic Vein ascends along the outer border of the Biceps muscle, to the 
upper third of the arm; it then passes in the interval between the Pectoralis major 
and Deltoid muscles, accompanied by the descending branch of the thoracica acro- 
mialis artery, and terminates in the axillary vein just below the clavicle. This 
vein is occasionally connected with the external jugular or subclavian, by a branch 
which passes from it upwards in front of the clavicle. 

The Median Vein collects the blood from the superficial structures in the palmar 
surface of the hand and middle lino of the fore-arm, communicating with the an- 
terior ulnar and radial veins. At the bend of the elbow, it receives a branch of 
communication from the deep veins, accompanying the brachial artery, and divides 
into two branches, the mcdiiin cephalic and median basilic, which diverge from 
each other as they ascend. 

The Median Cephalic^ the smaller of the two, passes outwards in the groove 
between the Supinator longus and Biceps muscles, and joins with the cephalic 
vein. TJie branches of the external cutaneous nerve pass behind this vessel. 

The Median Basilic vein passes obliquely inwards, in the groove between the 
Biceps and Pronator radii teres, and joins with llie basilic. This vein passes 
in front of the brachial artery, from which it is separated by a fibrous ex})ansion, 
given off from the tendon of the Biceps to the fascia covering the Flexor muscles. 
Filaments of the internal cutaneous nerve pass in front as well as behind this 
vessel. 

The Deep Veins of the Upper Evetremiti/ follow the course of the arteries, 
foiTiiing their vena) coinites. They are generally two in number, one lying on each 
side of the corresponding artery, and they are connected at intervals by short 
transverse branches. 

There are two digitsil veins accompanying each artery along the sides of the 
fingers; these, uniting at their base, pass along the interosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial side of the hand accompany the superficialis vohe, and on the ulnar 
side, terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of the wrist, communicate with the interosseous and superficial veins, and 
unite at the elbow, with the deep radial veins, to form the veme comites of the 
brachial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous 
arteries. The anterior interosseous veins commence in front of the wrist, where 
they communicate with the deep radial and ulnar veins; at the upper part of the 
fore-arm they receive the posterior interosseous veins, and terminate in the vena) 
comites of the ulnar artery. 

The Deep Palmar Veins accompany the deep palmar arch, being formed by 
branches which accompany the ramifications of this vessel. They communicate 
with the superficial palmar veins at the inner side of the hand; and on the outer 
side, terminate in the venm comites of the radial artery. At the wrist, they receive 
a dorsal and a palmar branch from the thumb, and unite with the deep radial veins. 
Accompanying the radial artery, these vessels terminate in the vena) comites of the 
brachial artery. 

The Brachial Veins ai*e placed one on each side of the brachial artery, receiving 
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branches corresponding with those given off from this vessel; at the lower margin 
of the axilla they unite with the basilic to form the axillary vein. 

The deep veins have numerous anastomoses, not only with each other, but also 
with the superiicial veins. 

Axillary Vein. 

The axillary vein is of large size and formed by the continuation upwards of 
the basilic vein. It commences at the lower part of the axillary space, and 
increasing in size as it ascends, by receiving branches corresponding with those of 
the axillary artery, terminates immediately beneath the clavicle at the outer mar- 
gin of the first rib, and becomes the subclavian vein. This vessel is covered in 
front by the Pectoral muscles and costo-coracoid membrane, and lies on the tho- 
racic side of the axillary artery. Opposite the Subscapularis, it is joined by a 
large vein, formed by the junction of the vena? comites of the brachial; and near 
its termination it receives the cephalic vein. This vein is provided with valves 
at the point where it is joined by the cephalic and basilic veins. 

Sl’bclavian Vein. 

The subclavian vein, the continuation of the axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, 
where it unites with the internal jugular, to form the vena innominata. It is 
in relation, in front, with the clavicle and Subclavius muscle; behind, with the 
subclavian artery, from which it is separated internally by the Scalenus anticus 
and phrenic nerve. Below, it rests in a depr(»ssion on the first rib and upon the 
pleura. Above, it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in the neck to a level with the third part 
of the subclavian artery, and in two instances, has been seen passing with this 
vessel behind the Scalenus anticus. This vessel is provided with valves near its 
termination in the innominate. 

Branches. It receives the external and an t(*rior jugular veins and a small branch 
from the cephalic, outside the Scalenus; and on the inner side of this muscle, the 
vertebral and internal jugular veins. 

The Vertebral Vein commences by numerous small branches in the occipital 
region, from the deep muscles at the upper and ba(!k part of the neck, passes out- 
wards, and enters the foramen in the transverse process of the atlas, and descends 
by the side of the vertebral artery, in the canal formed by the transverse processes 
of the cervical vertebrae. Kmerging from the foramen in the transverse process of 
the sixth cervical, it terminates at the root of the neck in the subclavian vein near 
its junction with the vena innominata. This vein, in the lower part of its course, 
occasionally divides into two branches, one emerges with the artery at the sixth 
cervical vertebra; the other escapes through the foramen in the seventh cervical. 

Branches. This vein receives in its course the posterior condyloid vein, 
muscular branches from the muscles in the j)revertebral region; dorsi-spinal 
veins, from the back part of the cervical portion of the spine; meningo-rachidian 
veins, from the interior of the spinal canal; and lastly, the ascending and deep 
cervical veins. 


Innominate Veins. 

The venas innominata^ (fig. 22 1) are two large trunks, placed one on each side of 
the root of the neck, and formed by the union of the internal jugular and subcla- 
vian veins of the corresponding side. 

The Bight Vena Innominata is a short vessel, about an inch and a half in length, 
which commences at the inner end of the clavicle, and passing almost vertically 
downwards, joins with the left vena innominata just below the cartilage of the first 
rib, to form the superior vena cava. It lies superficial and external to the arteria 
innominata; on its right side the pleura is interposed between it and the apex of the 
lung. This vein at its angle of junction with the subclavian, receives the right 



INNOMINATE. 


413 


lymphatic duct; and lower down, the right internal mammary, right inferior thy- 
roid, and right superior intercostal veins. 


The Left Vena InnomU 
natay about three inches in 
length, and larger than the 


aai. — ^The Venae Cava) and Azygos Veins, 
with their Formative Branches. 


right, passes obliquely 
from left to right across 
the upper and front part of 
the chest, to unite with its 
fellow of the opposite side, 
forming the superior vena 
cava. It is in relation in 
front, with the sternal end 
of the left clavicle, the left 
sterno-clavicular articula- 
tion, and with the first 
piece of the sternum, from 
which it is separated by the 
Sterno-hyoid and Sterno- 
thyroid muscles, the thy- 
mus glands or its remains, 
and some loose areolar tis- 
sue. Behind, it lies across 
the roots of the tliree large 
arteries arising from the 
arch of the aorta. This 
vessel, at its commence- 
ment, receives the thoracic 
duct; it is joined also by 
the left inferior thyroid, 
left internal mammary, and 
the left superior intercos- 
tal veins, and occasionally 
some thymic and pericar- 
diac veins. There are no 
vjilvcs in the venm innomi- 
natao. 

Peculiarities, Sometimes 
the innominate veins open 
separately into the right auri- 
cle; in such cases the right 
vein takes the ordinary course 
of the superior vena cava, but 
the left vein, after communi- 
cating by a small branch with 
the right ono, passes in front 
of the root of the left lung, 
and turning to the back of 
the heart, receives the cardiac 
veins, and terminates in the 
l>ack of the right auricle. 
This occasional condition of 
the veins in the adult, is a 
regular one in the foetus at an 
early period, and the two ves- 
sels are persistent in birds 
and some mammalia. The 
subsequent changes which 
take place in these vessels are 
the following. The communi- 
cating branch between the 
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two trunks enlai^and forms the future left innominate vein; the remaining part of the 
left trunk is obliterated as far as the heart, where it remains pervious, and forms the coro- 
nary sinus ; a remnant of the obliterated vessel is seen in adult life as a fibrous baud 
passing along the back of the left auricle and in front of the root of the left lung, called 
by Mr. Marshall, the vestigial fold of the pericardium. 

The Internal Mammary Veins, two in number to each artery, follow the 
course of that vessel, and receive branches corresponding with those derived 
from it. The two veins unite into a single trunk, which terminates in the inno- 
minate vein. 

The Inferior Thyroid Veins, two, frequently three or four in number, arise 
in the venous plexus, on the thyroid body, cominunie^atiiig with the middle and 
superior thyroid veins. The left one, descends in front of the trachea, behind 
the Sterno- thyroid muscles, conimunicating with its fellow by transverse branches, 
and terminates in the left vena innominata. The right one, which is placed a 
little to the right of the median line, opens into the right vena innominata, just 
at its junction with the superior cava. These veins receive tracheal and inferior 
laryngeal branches, and are provided with valves at tlveir termination in the 
innominate veins. 

The Superior Intercostal Veins return the blood from the upper intercostal 
spaces. 

The riffht superior intercostal, much smaller than the left, closely corresponds 
with the superior intercostal artery, receiving the? l)lood from the first, or first 
and second intercostal spa(?es, and terminates in the right vena innominata. 
Sometimes it passes down, and opens into the vena azygos major. 

The left superior intercostal is always larger than the right, but varies in 
size in different subjects, being small wlien the lel't upper azygos vein is large, 
and vice versa. It is usually form(»d by branches from the two or three upp(>r 
intercostal spaces, and, passing across the arch of the aorta, terminates in the 
left vena innominata. The left bronchial vein opens into it, 

SurEuiou Vena Cava. 

The Superior Vena Cava receives the blood which is conveyed to the heart 
from the whole of the upper half of the body. It is a short trunk, varying 
from two inches and a half to three inches in length, formed by the junction of- 
the two vena; innominata. It comiiKuices immediately below the cartilage of the 
first rib on the right side, an<l, descending vertically downwards, enters the 
pericardium, and terminates in the upper part of the right auricle. In its 
course, it describes a slight curve, the convexity of which is turned to the right 
side. 

Relations, The part external to the pericardium is in relation, in front, with the. 
thoracic fascia, which separates it from the thymus gland, and from the sternum; 
behind, with the trachea, from which it is separated by num(?rous lymphatic glands. 
On its right side, with the right phrenic nerve and the right lung; on its left side, 
with the arch of the aorta. The portion contained within the pericardium, is 
covered by the serous layer of that membrane, in its anterior three-fourths. It 
is in relation, behind, with the right pulmonary artery, and right superior pul- 
monary veins; on the left side, with tlie aorta. It receives the vena azygos 
major, just before it enters tlie pericardium, and several small veins from the 
mediastinum and pericardium. The superior vena cava has no valves. 

Azygos Veins. 

The Azygos Veins connect together the superior and inferior vente cava;, 
supplying the place of these vessels in that part of the trunk in which they are 
deficient, on account of their connection with the heart. 

The larger, or Right Azygos Vein, commences opposite the first or second 
lumbar vertebra, by receiving a branch from the right lumbar veins; sometimes 
by a branch from the renal vein, or from the inferior vena cava. It enters the 
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thorax through the aortic opening in the Diaphragm, and passes along the right side 
of tlie vertebral column to the third dorsal vertebra, where it arches forward, over 
the root of the right lung, and terminates in the superior vena cava, just before 
that vessel enters the pericardium. Whilst passing through the aortic opening of 
the Diaphragm, it lies with the thoracic duct on the right side of the aorta; and 
in the thorax it lies upon the intercostal arteries, on the right side of the aorta 
and thoracic duct, and covered by tlu* pleura. 

branches. It receives nine or ten lower intercostal veins of the right side, the 
vena azygos minor, several (esophageal, mediastinal, and vertebral veins; near its 
termination, the right bronchial vein; and it is occasionally connected with the 
right superior intercostal vein. A few imperfect valves are found in this vein, 
but its branches are provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper, azygos 
veins. 

The heft lower^ or Smaller Azygos Vein^ commences in the lumbar region, by 
a branch from one of the lumbar veins, or from the left renal. It passes into the 
tliorax, through the left crus of the Diaphragm, and, ascending on the left side of 
the spine, as high as the sixth or s( 5 venth vertebra, passes across the (Column, 
behind the aorta and thoracic duct, to terminate in the right azygos vein. It 
receives the four or five lower intercostal veins of the loft side, and some (esopha- 
geal and mediastinal veins. 

The Left U'pper Azygos^ varies according to the size of the left superior 
intercostal. It receives veins from the intercostal spaces between the superior 
intercostal vein, and highest branch of the l(*ft lower azygos. Th('y are usually 
two or three in number, and join to form a trunk which ends in the right azygos 
vein, or in the left lower azygos. When this vein is small, or* altogether want- 
ing, the left superior intercostal vein will extend as low as the fifth or sixth 
intercostal space. 

The Bronchial Veins return the blood from the substance of the lungs; that 
of the right side opens into the vena azygos major, near its termination; that of 
the left side, in the left superior intercostal vein. 

Tiik SeixAL Veixs. 

The numerous venous plexuses placed upon and within the spine, may be 
arranged into four sets. 

1. Those placed on the exterior of the s[)inal column, the dorsi-spinal veins. 

2. Those situated in the interior of the spinal canal, between the vertebrae and 
the theca vcrtebralis (meningo-rachidian veins). 

3. The veins of the bodies of the vertebra?. 

4. The veins of the spinal cord (medulli spinal). 

1. The Dorsi- Spinal Veins commence by small branches, which receive their 
blood from the integument of the back of tlic spine, and from the muscles in the 
vertebral grooves. They form a complicated net- work, which surrounds the 
spinous processes, lamina?, and the transverse and articular processes of all the 
vertebrae. At the bases of the transverse processes, they communicate, by means 
of ascending and descending branches, with the veins surrounding the contiguous 
vertebrae, and with the veins in the interior of the spine, in the intervals between 
the arches of the vertebrae, perforating the ligamenta subflavn, and terminate in 
the vertebral vein in the neck, in the intercostal veins in tli<? thorax, in the 
lumbar and sacral veins in the loins and pelvis. 

2. The veins contained in the interior of the spinal canal, are situated 
between the theca vertebralis and the vertebras. They consist of two longitudinal 
plexitses, one of which runs along the posterior surface of the bodies of the 
vertebrm, throughout the entire length of the spinal canal (anterior longitudinal 
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spinal veins), receiving tlie veins belonging to the bodies of the vertebra) (venae 
basis vertebrarum). The other plexus is placed on the inner, or anterior surface 

222. — Transverse Section of a Dorsal Vertebra, lamina of the vertebr®. 

showing the Spinal Veins. They also extend along the 

<. entire length of the spinal 

# canal, and are called the 

posterior longitudinal spinal 

The Anterior Longitudinal 
Spinal Veins consist of two 
large, tortuous venous canals, 
which extend along the whole 
length of the vertebral co- 
lumn, from the foramen mag- 
num to the base of the coccyx, 
being placed one on each side 
of the posterior surface of the 
bodies of the vertebrae, exter- 
nal to the posterior common 
ligament. These veins com- 
municate together opposite 
each vertebra, by transverse 
trunks, which pass beneath 
the ligament, and receive the large vena) basis vertebrarum, from the interior 
of the body of each vertebra. The anterior longitudinal spinal veins are least 
developed in the cervical and sacral regions. They are not of uniform size 
throughout, being alternately enlarged and constricted. At the intervertebral 

foramina they communicate 
223. — Vertical Section of two Dorsal Vertebra), with the dorsi-spinal veins, 

showing the Signal Veins. n,nd with the vertebral vein in 

the neck, with the intercostal 
: v ; rVv] veins in the dorsal region, 

and with the lumbar and sac- 
ral veins in the corresponding 

^ w vE 1 ■ Longitudi- 

•* ^ Spinal Veins, smaller 

g than the anterior, are situated 

V I either side, between 

' ^ Iff iWw surface of the la- 

[If ’’ minm and the theca vertebra- 

p j^ f P|l lis. They communicate (like 

the anterior), opposite each 
vertebra, by transverse trunk s ; 
and with the anterior longitudinal veins, by lateral transverse branches, which 
pass from behind forwards. These veins, at the intervertebral foramina^ join 
ivith the dorsi-spinal veins. 

3. The Veins of the Bodies of the Vertehree (venae basis vertebrarum), emerge 
from the foramina on their posterior surface, and join the transverse trunk 
connecting the anterior longitudinal spinal veins. They are contained in large, 
tortuous channels, in the substance of the bones, similar in every respect to those 
found in the diploe of the cranial bones. These canals lie parallel to the upper 
and lower surface of the bones, arise from the entire circumferenoe of the ver- 
tebra, communicate with veins which enter through the foramina, on the anterior 
surface of the bodies, and converge to the principal canal, which is sometimes double 
towards its posterior part. They become greatly developed in advanced age. 

4. The Veins of the Spinal Cord (medulli spinal), consist of a minute tortuous 
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venous plexus, which covers the entire surface of the cord, being situated 
between the pia-niatcr and arachnoid. These vessels emerge chiefly from the 
posterior median furrow, and arc largest in the lumbar region. Near the base of 
the skull they unite, and form two or three small trunks, which communicate 
with the vcTtebral veins, and then terminate in 

the inferior cerebellar veins, or in the petrosal ^^ 4 - — Tho Internal or Long Sa- 
sinuses. Each of the spinal nerves is accompanied 


by a branch as far as the intervertebral foramina, 
where they join the other veins from the spinal 
canal. There are no valves in the spinal veins. 


VEINS OF THE LOWER EXTREMITY. 

The veins of the lower extremity are divided, 
like those of the uj)por, into two sets, sup(*rficial 
and deep: the superiicial veins being placed be- 
neath the integument, between the two layers ol 
superficial fascia; the deep veins accompanying 
the arteries, and forming the venas coinites of 
those vessels, lloth sets of veins are provided 
witli valves, which are more numerous in the deep 
than in the superficial set. These valves are also 
more numerous in the lower than in the upper 
limbs. 

The Superficial Veins of the lower extremity 
arc the internal or long saphenous, and the ex- 
ternal or short saphenous. 

The Internal Saphenous Vein (fig. 224) com- 
mences from a minute plexus, which covers th(‘ 
dorsum and inner side of the foot; it ascends in 
front of the inner ankle, and along the inner side 
of the log, behind the inner margin of the tibia, 
accompanied by the internal saphenous nerve. At 
the knee it passes backwards behind the inner 
condyle of the femur, ascends along the inside of 
the thigh, and, passing through the saphenous 
opening in the fascia lata, terminates in the femo- 
ral vein, an inch and a half below Poupart's liga- 
ment. This vein receives in its course cutaneous 
branches from the leg and thigh, and at the saphe- 
nous opening, the superficial epigastric, superficial 
circumflex iliac, and external pudic veins. The 
veins from the inner and back part of the thigh 
frequently unite to form a large vessel, which 
enters the main trunk near the saphenous opening, 
and sometimes those on the outer side of the thigh 
join to form a large branch; so that occasionally 
three large veins arc seen converging from dilferent 
parts of the thigh towards the saphenous opening. 
The internal saphena communicates in the foot 
with the internal plantar vein ; in the leg, with the 
posterior tibial veins, Ity branches wliich perforate 
the tibial origin of the Soleus muscle, and also 
with the anterior tibial veins; at the knee, with 
the articular veins; in the thigh, with the femoral 
vein by one or more branches. The valves in this 
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- External, or Short Saphe- 
nous Vein. 


vi'in vary from two to six in ninnluu*; tln^y nn» more numerous in tho thigh tliaii 
in I ho h\ir. 

Tlu Ki'ternal or Short SnphfJiotts Vein is formed hy branches whicli collect the 

blood from (he dorsum and outer side of the foot; 
it passes behind tho outer ankle, and along the 
outt*r borih‘r of the tendo Aehillis, across which 
it passes at an acute angle to reach the middle 
line of the posterioi* aspect of the leg. Ascend- 
ing rlirectly upwards, it perforates the deep fascia 
in the lower part of the p()plitcal space, and tc*r- 
minates in the popliteal vein, between the heads 
of the Crastrocnemius muscle. Jt is siccoinpaniod 
by the external satdienous nerve. It receives nu- 
merous large branches from the back [)art of tluj 
leg, and communicales with the deep veins on the 
dorsum of the foot, and behind the outer malh'olus. 
This vein has only two valves, one of which is 
always found near its tenuination in the ])Oplit(*al 
vein. 

The Deen Veins of the lower extremity accom- 
pany the arteries and thi‘ir branches, and are 
called the rence eomites of those vessi*ls. 

The exttii'ual and inlernal j)lantar v(*ins unite to 
form th(‘ poslerior tibial. Tlu‘y .accompany the 
posterior tibial artery, and are joiiual by the pero- 
neal veins. 

The Anterior Tihiol Veins are formed by a 
continuation upwanls of the veme dorsales pedis. 
They perforate* tin* interosseous membrane at tin* 
uj)p(*r part of tin* leg, and ibrm, by their junction 
with th(* posterior fibi.'il, the popliteal vein. 

The valves in the dc'cp veins are very nu- 

imaMMis. 

PopLiTKAi. Vein. 

The popliteal v(*in is fornu'd by th(3 junction of 
the vena; comites of the anterior and [>osterior 
tilujd vessels; it ascends through the |) 0 ]>liteal 
space to tlu; tendinous aperture in the Adductor 
inagnus, when; it becomes tlu* lemonal vein. In 
the low<*r part of its <;ourse it is placed internal 
to the artery; between the he.ads of tlu; (x.astroc- 
ueniiiis it is superficial to that ves.sel, but above; tlu; knee-joint it is close to its 
(uiter side. Jt receives the sural veins from the Gastrocnemius muscle, the 
articular veins, and the external saphenous. The valves in this vein are usually 
four in number. 


Femoual Vein. 

The femoral vein .accomi)anios the femoral artery through the upper two-thirds 
of tho thigh. In the lower p.art of its course it lies external to the artery; higher 
up it is behind it; and beneath Toup.art’s ligament it lies to its inner side, and on 
the; same plane as that vessel. It receives nunu‘rous muscular branclu's; the pro- 
funda femoris j(»ins it about an inch and ahalf beloiv l^)upart’s ligament, and near 
its terminal ion the ijiternal sajdienouH vein. The valves in this vein are four or 
five in number. 
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External Iliac Vein. 

The external iliac vein commences at the termination of the femoral, hencath 
the crural arch, Jind passing upwards along the brim of the pelvis, terminates 
opposite the sncro-iliac symphysis, by uniting with the int(*rnal iliac to form the 
common iliac vein. On the right side, it lies at first along the inner side of the 
external ilijic artery; but as it passes upAvards, gradually inclines behind it. On 
the left side, it lies altogether on the inner side of the artery. It receives, imme- 
diately above Poupart’s ligament, the epigastric and circumflex iliac veins. It 
has no valves. 


Internal Iliac Vein. 

The intermil iliac vein is formed by the venie comites of the branches of the 
internal iliac artery, the umbilical arteries except(‘d. It receives tlu^ blood from 
the exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator 
veins; and from the organs in the cavity of the piflvis by the luemorrhoidal and 
vesico-])rostatic |)lexuse.s in the male, and tln^ uterimi and vaginal plexuses in the 
female. The vessels forming these i)h'xuses are remarkable for their large size, 
their freepumt anastomoses, and tlui numluT of valves which they contain. The 
internal iliac v(*in lies at first on the inner side and then behind the internal iliac 
artery, and terminates opposite the sacro-iliac articulation, by uniting with the 
external iliac, to form tln^ common iliac vein. This vessel has no valves. 

The lltemorrhoidal Plexus surrounds the loAver ( iid of the rectum, being 
formed by the snjierior haiinoiTlioidal veins, branches of the inferior mesenteric, 
and the niiddle and inlerior luemorrhoidal, Avliich t(*rminate in the internal iliac. 
The portal and general venous systems have a free communication by means of 
tlui branches com])osing this plexus. 

The Veslco-prosfatic Plexus surrounds the n(‘ck and base of the bladder and 
prostate gland. It communicates with the luemorrhoidal plexus b(‘hind, and re- 
ceives the great dorsal vein of th(‘ penis, which enters the ])elvis beneath the 
sub-])ubic ligament. This plexus is supported upon th(‘ sides of tlie bladder by a 
reflection of the j)elvic fascia. Tlu'se veins are very liable to become varicose, 
and often contain hard earthy concretions, called plileholifes. 

The Dorsal Vein of the Penis is a vess(*l of large size, Avhich returns the tlood 
from the body of this organ. At first it consists of tAVo branches, Avhich arc con- 
tained in the groove on the dorsum of the ])enis, and receives veins from the 
glans, tiui corpus spongiosum, and numerous superticial veins; these unite near the 
root of the penis into a single trunk, Avhich pierces the triangular ligament beneath 
the i)ubic arch, and dividers into tAvo branches, Avhieh enter the prostatic plexus. 

The Vaffinal Plexus surrounds the mucous membrane of tho vagina, being 
especially dcvelojied at the orifice of this canal; it communicates Avitli the vesical 
plexus in front, and with the haiinorrhoidal ph*xus behind. 

The (Tferiue Plexus is situated along the sides and superior angles of the 
uterus, receiving large venous canals (the uterine sinuses) from its substance. The 
AX'ins composing this ])lexus anastomose freqiumtly with each other, and some of 
them communicate Avith the ovarian veins. They are not tortuous like the arteries. 

CoMAiON Iliac Vein. 

Each common iliac vxin is formed by the union of the external and internal 
iliac \'(*ins in front of the sacro-vertebral articulation; passing obliquely up- 
Avards towards the right side, they terminate upon the intervertebral substance 
between tho fourth and fifth lumbar vertebne, Avhere tlu^y unite at an acute angle 
to form the inlerior vena cava. The ritjht common iliac is shorter than the left, 
nearly vertical in its direction, and ascends behind and then to the outer side of its 
corresponding artery. I'lic left common iliac^ longer and more oblique in its course, 
is at first situated at the inner side of the corresponding artt*rv, and then behind 
the right eoniiiion iliac. Each common iliac, receives tlu* ilio-lnmbar, and some- 
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times the lateral saeral veins. The left one receives, in addition, the middle sacral 
vein. No valves are found in these veins. 

The Middle Sacral Vein accompanies its corresponding artery along the front 
of the sacrum, and terminates in the left common iliac vein; occasionally in the 
commencement of the inferior vena cava. 

Pecfdutrities. The left common iliac vein, instead of joining with tho right one in its 
usual position, occasionally ascends on the left side of tho aorta as high as the kidney, 
wheiv, after receiving the left renal vein, it crosses over the aorta, and then joins with the 
right vein to form the vena cava. In these cases, the two common iliacs are connected 
by a small communicating branch at the spot where they are usually united. 

Infkuior Vexa Cava. 

The inferior vena cava returns to tho heart the blood from all the parts below 
the Diaphragm. It is formed ]>y the junction of the two common iliac veins on 
tin* right side of the intervertebral suhstanc(*, hetwecui the fourth and fifth lumbar 
vertebra*. It passes upwards along the front of the* s]>in(‘, on the right side of the 
aorta, and Iiaving reaelu'd the under surface of the liver, is eontaincHl in a groove 
in its posterior Imrder. It then perforates the hmdinous centre of thci Diaphragm, 
enters the pericardium, wh(‘re it is covered by its serous layer, and terminates in 
the lo ver and back ])art of the right auricle. At its termination in the auricle, 
it is provided with a valve*, the Eustachian, which is of large size during fertal 
life. 

Relations, In fronts from below u])wards, with the mesentery, transverse por- 
tion of the duodi*num, the paner(‘as, portal vein, and the posterior border of the 
liver, which partly and occasionally coniplet(‘ly surromuls it; helnnd^ it rests upon 
tho vertebral column, the right crus of the diafdiragin, the right renal and lumbar 
arteries; on the left side, it is in relation with the aorta. It receives in its course 
tilt* following branches: 

Lninhar. Supra-ronal. 

Eight s])ermatic. Phrenic. 

Eenal. Hepatic. 

Peculiarities. /« Position. This vessel is sometimes placed on the loft side of tho aorta, 
as high as the left renal vein, after receiving which, it crosses over to its usual position on 
the right side ; or it may be placed altogether on the left side of the aorta, as far upwai-ds 
as its terminatioTi in the heart : in such case.H, the abdominal and thoracic viscera, together 
with the great vessels, are all transposed. 

Point of Termiaation. Occasionally the inferior vena cava joins the right azygos vein, 
which is then of large si/x*. In such cases, the superior cava receives the whole of the 
blood from the body before transmitting it to the right auricle, tho blood from the hepatic 
veins excepted, these vessels terminating directly in tho right auricle. 

The Lumbar Veins, three or four in number on eiich side, collect the blood by 
dorsal brandies from flie muscles and integument of tlic loins, and by abdominal 
brandies from the walls of the abdomen, where they communicate with tho 
epigastric veins. At tho s])ine, they receive branches from the spinal plexuses, and 
th<*n pass forwards round the sides of the bodies of the vertebrae beneath tho Psoas 
magnus, and terminate at the hack part of the inferior cava. The left lumbar veins 
are longer than tin* riglit, and pass behind the aorta. The lumbar veins coinmimicato 
with each other by branches which pass in front of the transverse processes. 
Occasiomilly two or more of these veins unite to form a single trunk, the ascending 
lumbar, which serves to connect tlie common iliac, ilio-lumbar, lumbar, and azygos 
veins of the corresponding side of the body. 

The Spermatic Veins emerge from tho back of the testis, and receive brandies 
from the epididymis; they form a branched and convoluted plexus, called tho 
spermatic plexus (plexus pHinpiniformis), below the abdominal ring; the vessels 
composing this plexus are very numerous, and ascend along the cord in front of 
the vas deferens; having entered the abdomen, they coalesce to form two branches, 
which ascend on the Psoas muscle, behind the peritoneum, lying one on each 
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side of the Bj)ermatic artery, and unite to form a single vessel, which opens on 
the right side in the inferior vena cava, piercing this vessel ohlicpiely; on tJic left 
side in the left renal vein, terminating at right angles with this vein. The sper- 
matic veins are provided with valves. Th(i left spermatic vein passes behind the 
sigmoid flexure of the colon; this circumstance, as well as the indirect communi- 
cation of the vessel with the vena cava, may serve to explain the more frequent 
occurrence of varicocele on the left side. 

The Ovarian Veins are analogous to the spermatic in the male; they form a 
plexus near the ovary, and in the broad ligament and Fallopian tube, communi- 
cating with the uterine plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, become 
much enlarged during ])regnan(*y. 

The Renal Veins are of large size, Jind placed in front of the divisions of 
the renal arteries. The left is longer than the right, and [lasses in front of the 
aorta, just below the origin of the superior mesenteric artery. It receives the 
left spermatic vein. It usually opens into the vena cava, a little higher than 
the right. 

The Supra-Renal Vein terminates, on the right side, in the vcma cava; on 
the left side, in the left renal or phrenic vein. 

The Phrenic Veins follow the course of the phrenic arteries. The two sape~ 
riovy of small size, accompany the corresponding nerve and artery; the right 
terminating opposite the junction of the two venic innominatic, the left in the 
left superior intercostal or left internal mammary. Tin? two inferior phrenic veins 
follow the course of the inferior j)hrenic arteries, and terminate, the right in thci 
inferior vena cava, the left in the left renal vein. 

The Hepatic Veins commence in the substance of the liver, in the capillary 
terminations of the vena portav. thesci branches, gradually uniting, form thnai 
large vcdns, which converge towards the posterior l>order of the liver, and open 
into the inferior vena cava, whilst that vess(d is situated in th(» groove at tlui 
back part of this organ. Of th(»se three v(‘ins, one from the right, and another 
from the left lobes, oixm obliquely into the vena cava; that from the middle of the 
organ and lobus Spigelii having a straight course. The hepatic veins run singly, 
and are in direct contact with the liepatic. tissue. Th(‘y are destitute of valves. 

PoUTAI. vSvSTKM OF VkINS. 

The portal venous system is composed of lour large veins, Avhich collect the 
venous blood from the viscera of digestion. The trunk formed by their union 
(vena portaj) enters the liver, ramilies throughout its suV>stance, and its branclu's 
again emerging from that organ as the hepatic veins, tcn'ininate in the inferior 
vena cava. The branches of this vein are in all cases single, and destitute of 
valv(*s. 

The veins forming the portal system are the 

Inferior mesenteric. Splenic. 

Superior mesenteric. (lastric. 

The Inferior Mesenteric Vein ladurns the blood from the rectum, sigmoid 
flexure, find descending colon, corr(*spondiiig with the ramilications of the braiiclu's 
of the inferior mesenteric artery. Ascending beneath the jx^ritomMim in the 
lumbar region, it passes Ixddiid tin* transverse ix)rtion of tin* duodenum and [)an- 
creas, and termimites in the splenic vidn. Its hicmorrhoidal branches inosculates 
with those of the internal iliac, and thus establish a communication betwi*en the 
portal and the general venous system. 

The Superior Mesenteric Vein returns the blood from the small intestines, and 
from the emeum and ascending and transverse portions of tin* colon, corivsponding 
with the distribution of the branches of the superior m(*senteri(! art<‘ry. The 
large trunk formed by the union of these branches ascends along tlie riglit side and 
in front of the coiTesponding artery, passes in front of the transverse portion of 
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S;" ^V;;^:i-urC«ve or .. hir«e br.nel.s, whidi retui. 
bloirrmr/he substmiee of the^pb-eu. These uuiting form a ^ 

whidi parses from loft to right behind the upper 

minutes at its greater end by uniting at a right angle with the supcnoi me.t 
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to form the vena porta;. Tlie splenic vein is of large si/e, and not tortuous like 
Ilie mh;ry. It receives the vasa brevia from ll.o left extremity ot the stomach, 
the left gnstro-epiploic vein, iiimcreatic branches trom the pancreas, tlio pan- 
crcjitico-duochMial vrin, iind llin inlhrior ines^nitcric vein. 

' The Gastric is a vein of small size, which accompanies tlie. gastric artery fiom 
lel'l to ri-dit along the, lesser curvature of the stomach, and terminates in the vena 
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The Portal Vein is formed by the junction of the superior mesenteric find 
splenic veins, their union taking place in front of tlui vena cava, and behind 
the upper horded of the great end of the pancreas. Passing upwards through the 
right border of the lesser omentum to the und(?r surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
hepatic artery and hepatic duct throughout its substance. Of these two branches 
the right is the larger but the shorter of the two. The portal vein is about four 
inches in length, and, whilst contained in the lesser omentum, lies behind and 
between the hepatic duct and artery, the former being to the right, the latt(*r to 
the left. These structures are accompanied by filaments of the hepatic plexus 
and numerous lymphatics, surrounded by a quantity of loose areolar tissue, th(^ 
capsule of Glisson, and placed between the layers of the lessor omentum. 
The vena portae recenves the gastric and cystic veins; the latter vein sometimes 
terminates in the right branch of the yena portae. Within the liver, the portal 
vein receives the blood from the branches of the hepatic artery. 


Cardiac Veins. 

'Fhe veins which return (Ikj blood from the substance of the heart are, the 

Great cardiac vein. Anterior cardiac veins. 

Posterior cardiac vein. Verne Thebesii. 


The Great Cardiac Vein is a vessel of considerable size, which commencujs at 
the apex of the heart, and ascends along the anterior ventricular groove to the 
base of the ventricles. It then curves to the left side, around the auriculo- 
ventricular groove, between the left auricle and ventricle, to the back part ot 
the hejirt, and opens into the coronary sinus, its aperture being guarded by two 
valves. It receives the posterior cjirdiac vein, and the left cardiac veins from 
the left auricle and ventricle, one of which, ascending along the left margin of 
the ventricle, is of large size. The branches joining it are provided with 
valves. 

The Posterior Cardiac Vein commences, by small brandies, at the apex of the 
heart, communicating with those of the preceding. It ascends along the groove 
between the ventricles, on th('. posterior surface of the heart, to its base, and 
terminates in the coronary sinus, its orifice being guarded by a valve. It receives 
the veins from the posterior surface of both ventricles. 

The Anterior Cardiac Veins are three or four small branches, which colle(!t 
the blood from the anterior surface of the right ventricle. One of these, larger 
than the rest, runs along the right border of the heart, the vein of Galen. They 
open separately into the lo^er part of the right auricle. 

The Vetue Thebesii are numerous minute veins, which return the blood 
directly from the muscular substance, without entering the venous current. lh(*y 
open, by minute orifices, {foramina Thebesii)^ on the inner surlace ot the right 
auricle. 

The Coronary Sinus is that portion of the coronary vein Avhich is situated in 
the posterior part of the left auriculo-ventricular groove. It is about an inch in 
length, presents a considerable dilatation, and is covered by the muscular fibres ot 
the left auricle. It receives the great cardiac vein, the posterior cardiac vein, and iin 
oblique vein from the back part of the left auricle, the remnant of the obliterated 
left innominate trunk of the fad us, described by Mr. Marshall. The coronary 
sinus terminates in the right auricle, between the inferior vena cava and the 
auriculo-ventricular aperture, its orifice being guarded by a semilunar fold of the 
lining membrane of the heart, the coronary valve. All the branches joining this 
vessel, excepting the oblique vein, above-mentioned, are provuled with valves. 
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The Pulmonary Veins. 

The Pulmonary Veins return the arterial blood from the lu«gs to the left 
auricle of the heart. They are four in number, two for each lung. The pul- 
monary differ from other veins in several respects. i. They carry arterial, 
instead of venous, blood. 2. They are destitute of valves. 3. Tliey arc only 
slightly larger than the arteries they accompany. 4. And they .accompany those 
vessels singly. They commence in a eapUlary net-work, upon the pfirietes of the 
bronchial cells, where they are continuous with the ramifications of the pulmo- 
nary artery, and, uniting together, form a single trunk for eac.li lobule. These 
branches, successively uniting, form a single trunk for each lobe, three for the 
right, and two for the left, lung. The vein of the middle lobe of the right lung 
unites with that from the upper lobe, in most cases, forming two trunks on each 
side, which open sep.arately into the left auricle. Occasionally they remain sepa- 
rate; there are then three veins on the right side. Not unfrequently, tlie two 
left pulmonary veins terminate by a common opening. 

Within the liing^ the branches of the pulmonary artery are in fronts the veins 
hehimU and the bronchi between the two. 

At the root of the lungy the veins are in front, the artery in the middle, and 
the bronchus behind. 

Within the pericardium, their anterior surface is invested by the serous layer 
of this membrane, the right ])ulmonary veins pass behind the riglit auriede and 
ascending .aorta; the left pass in front of the thonicic aorta, with the left pul- 
monary artery. 



Of the Lymphatics. 

T he Lympluitics have derived their name from the appearance of tlie fluid con- 
tained in their interior (It/mpha, water). They are also called absorbents, 
from the property these vessels possess of absorbing foreign matters into the 
system, and carrying them into the circulation. 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they j)ass, but also the lacteal, or chyliferous vessels. The 
lacteals are the lymphatic vessels of the small intestine, and dift(>r in no respect 
from the lymphatics generally, excepting that they carry a milk-white fluid, the 
chyle, during the process of digestion, and convey it into the blood through the 
thoracic duct. 

The lymphatics arc exceedingly delicate vessels, the coats of which arc so 
transparent, that the fluid they contain is readily seen through them. Tliey 
retain a nearly uniform size, being inteiTU])ted at intervals by (!onstrictions, which 
give to them a kuotUid or beaded appearance, owing to the presence of valves in 
their interior. They arc found in nearly every texture and organ of the body, 
with the exc(*ption of the substance of the brain and spinal cord, the eyeball, 
cjirtilage, tendon, membranes of the ovum, the placenta, and umbilical cord. 
Their existence in the substance of bone is doubtful. 

The lymphatics arc arranged into a superficial and deep set. The superficial 
vessels, on the surface of the body, arc placed immediately beneath the integu- 
ment, Jiccoinpanying the superficial veins; they join the deep lymphatics in 
certain situations liy perforating the deep fascia. In the interior of the body, 
they lie in the sub-mucous areolar tissue, throughout the whole hmgth of the 
gastro-pulmonary and genito-urinary tracts; or in the sub-serous areolar tissue, 
beneath the serous membrane covering the various organs in the cranial, thoracic, 
and abdominal cavities. In each of these situations these vessels arise in the 
form of a dense plexiform net-work, consisting of several strata; the vessels com- 
posing which, as well as the meshes between them, are much larger than the 
capillary plexus. From these net- works small vessels emerge, which pass, either 
to a neighbouring gland, or to join some larger lymphatic trunk. The deep 
lymphatics, fewer in number, and larger than the superficial, accompany the deep 
blood-vessels. Their mode of origin is not known; it is, however, proliable, that 
it is similar to that of the superficial vessels. The lymphatics of any part or 
organ exceed, in number, the veins; but in size, they are much smaller. Their 
anastomoses also, especially of the large trunks, is more frcciucnt, and is effected 
by vessels equal in diameter to those which they connect, the continuous trunks 
retaining the same diameter. 

The lymphatic vessels, like arteries and veins, are composed of three coats, 
internal, middle, and external. 

The internal is an epithelial and elastic coat. It is thin, transparent, slightly 
clastic, and ruptures sooner than the other coats. It is composed of a layer of 
scaly epithelium, supported on one or more himime of longitudinal elastic 
fibres. 

The middle, or muscular coat, is thin, extensile, and elastic, consisting inter- 
nally of a layer of longitudinal muscular fibres of the involuntary kind, inter- 
mixed with some areolar tissue, external to which, in the larger lymphatics, is a 
layer of circular fibres. 

The external, or areolar-fibrous coat, is similar to that of the blood-vessels. It 
is thin, but very extensile and elastic, composed of filaments of areolar tissue, inter- 
mixed with some muscular fibres, longitudinally or obliquely disposed. It forms a 
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protective covering to the other coats, and serves to connect the vessel with the 
n ei gh I )Oiir i n g s t rii ctures. 

TJie lymphatics are snpfjlied hy nntrieiit vessels, which are distrihnted to their 
outer and middle coats; but no nerves have jit present been traced into them. 

The lymphatics are very gen(*rally provided with valves, which assist very 
materially in eifectiiig the circulation of the fluid they contain, "iliey are foniuHl 
of a thin layer of fibrous tissue, coat(‘d on both surfacc^s with scaly epith(*lium. 
Their fohn is semilunar; th(*y are attached by their convex edge to the sides of the 
vessel, the concave edge being free*, and direct(‘d in the course of thc^ contained 
current. Most usually, two such valves, of equal siz(», are found y)laced o])i)osite 
one another; but occasionally exc(*])tions occur, especially at or near the anasto- 
moses of lymphatic? vc'ssels. Thus one valve may be of very rudimentary size, 
the other increased in proportion. In othcu* cases, the scMniliinar flaj)S have been 
found directed transversely across the vessel, instc'ad of oblicpiely, sons to impede the 
circulation in both directions, but not to com|)h?tely arrest it in either; or the 
semilunar flaps, taking the same direction, have been united on one side, so that 
they formed, by their union, a transverse septum, having a ])artia.l transverse slit; 
and sometimes the fljip was constitut(?d of a circular fold, attached to the entire 
circumference of the; vessel, and having in its cemtre a circular or elliptical aper- 
ture, the arrangements of the flaps being similar to those composing the ilio-cauial 
valve. 

The valves in the lymphatic vessels are pla(?(‘d at much shortm* intcu'vals than 
in the veins. They are most numerous near the lymphatic glands, and th(?y are 
found more frequently in the? lym])hatics of the neck and iqjper extremity, than in 
the lower. The wall of the lymphatics, immcMliatidy above; the point of attachmemt 
of each segment of a valve, is expanded into a ])onc.h or sinus, which gives to 
these vessels, when distended, the knotted or Invaded appc^arancc; which they pre- 
sent. Valves are wanting in the vesseds composing the phixiform net-work in 
which the lymphatics originate. 

There is no satisfactory evidence to prove that any natural communication exists 
between the lymphatics of glandular organs and their ducts, or between the lym- 
phatics and the capillary vessels. 

The lymphatic or absorbent glands’, namiMl also contjlohate ffland.% are small 
solid glandular bodies, situated in the course ol* the lymphatic and lacteal vesstds. 
They are found in the neck and on the external parts of the head; in the u])]K‘r 
extremity, in the axilla and front <if the elbow; in the lower extremity, in the 
groin and ]»opliteal space. In the abdonn'ii, they arc found in large numbers in 
the nn;s(?ntery, and along the sid(‘ of the aorta, vena cava, and iliac vessels; and in 
the thorax, in the anterior and j)oslerior mediastina. They are som(‘what flatt(‘ned, 
and of a round or oval form. In size, they vary from a Inunp-secid to an almond, 
and their colour, on section, is of a pinkish gr(‘y tint, exce]>ting the bronchial glands, 
which in the adult are motthMl with black. The lymjdiatic and lact(‘al vessels pass 
through these bodii‘S in their passage to the thoracic and lymphatic du<?ts. A 
lymphatic or lacteal, ])revious to (*ntering a gland, divides into sevi'ral small 
branches, which are named htferent or alf'ervnt vessels ( vasa inlerentia or atferentia) ; 
and tliose which emerge; from it are called efferent, vessels (vasa eflerentia). In 
structure th(*y are conqiosod of a superficial or cortical spongy substance; abe)ut two 
or three lines in thie*kiiess, containing numerems small cavities or loculi, fille'el with 
a whitish pulpy matter; the affeu-emt vesseds pour their ce)nfe*nts into these loculi, 
which communie’ate by minute vesseds with the lym])hatic plexus ce)in])e)sing the 
centre or medullary portion of the gland, from whierh the; eflerent vessels eunerge;. 
These plexuses ed’ lymphatic vesseds are iiitermixe‘el with a capillary plexus, anel 
the whole enclosed in a thin libro-are‘e)lar capsule. 

'Ihie^KAcic Di;ct. 

The tlioracic duct (fig. 227) cemveys the great mass of tlie lymph anel chyle 
into the ble)e)d. It is the? eaunmon trunk of all the lymjdiatic vessels of the boely, 
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excepting those of the right side of the hojid, notdv, and thorax, and right upper 
extremity, the riglit hing, rigid, side of the licart, and the convex surface of 
the liver. It varitjs from eighteen to twenty inches in length in the adult, and 
extends from the second lum- 
bar vertebra to the root of 2 2 /.-^The Thoracic and Right Lymphatic Ducts. 


the neck. It commences in 
the abdomen by a triangular 
dilatation, the receptaculum 
ehyli (reservoir or cistern of 
lV*c(|uet), Avhich is situated 
upon the front of the body of 
th(^ second lumbar vert(*bra, 
to the right side and behind 
the aorta, by the side of the 
right crus of the Diaphragm. 
It ascends into the thorax 
through the aortic opening 
in the Diaphragm, and is 
placed in the posterior medias- 
tinum in front of the vertebral 
column, lying between the 
aorta and vena azygos. Op- 
posite the fourth dorsal ver- 
tebra it inclines towards the 
left side and ascends bidiind 
the arch of the aorta, on tin’! 
left side of the (esophagus, 
and behind the first portion 
of the left subclavian arbTv, 
to the upper orifice*, of the? 
thorax. Opposite the upper 
border of the sevc'nth cervical 
vertelira it curves down- 
wards above the subclavian 
art(*ry, and in front of the 
Scalenus muscle, so as to form 
an arch; and terminates iu*;ir 
the angle of juiurtion of tln^ 
left internal jugular and siil)- 
chivian veins. The thoracic 
duct, at its comm(*nc(;m(*nt, is 
about e(|ual in size to the dia- 
m(’l('r ol' a goose-(piill, dinii- 
nish(‘s considerably in its 
calibre in the middle? of the 
thorax, and is again dilated 
just Ixdore its tt*rmination. 
It is generally flex nous in its 
course, and constricted at in- 
tervals so as to present a 
varicose? appearance. The 
thoracic duct not unfreepiently 
divides in the middle of its 



course into two branches of uneepial size? which soon re-unite, or into several 
branches which form a plexilbnn iuterlace'inent. It occasionally bilurcates, at 
its upper part, into two branche*s, the left terminating in the usual manner, 
the right opening into the lelY subclavian vein, in connect ion with the right 
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lymphatic duct. The thoracic duct has numerous valves throughout its whole 
course, hut they are more numerous in the upper than in the lower part; at its 
termination it is provided with a pair of valves, the free borders of which are 
turned towards the vein, so as to prevent the regurgitation of venous blood into 
the duct. 

Branches, The thoracic duct at its comincncement receives four or five large 
trunks from the abdominal lymphatic glands, and also the trunk of the lacteal 
vessels. Within the thorax, it is joined by the lymphatic vessels from the hd*t 
half of the wall of the thoracic cavity; and the lymphatics from tin; sternal and 
intercostal glands, those of the left lung, left side of the heart, trachea, and oeso- 
phagus; and just before its termination, receives the lymphatics of the left side of 
the head and neck, and left upper extremity. 

The Right Lymphatic Duct is a short trunk, about an inch in length, and a 
line or a line and a half in diameter, which receives the lymph from the right side 
of the head and neck, the right n])per extremity, and right side of the thorax; 
and terminates at the angh; of union of the right subclavian and right internal 
jugular veins. Its orifice is guarded by two semilunar valves, which prevent the 
entrance of blood from the veins. 

Branches. In addition to those already mentioned, it receives the lymphatics of 
the right lung and right side of the heart, and some from the convex surface of 
the liver. 


Lymphatics of tiik Head, Fa(u^, and Neck. 

The Superjicial Lymphatic Glands of the Ifcad({\g, 228) are of small size, few 
in number, and confined to its posterior region. They are tin* occipital, pla(*(*d at the 
back of the head along the attachment of the Occipito-frontalis; and \\\c, jmsterior 
auricular, near the uiiper end of the Sterno-mastoid. These glands becoim; con- 
siderably enlarged in cutaneous affections and other diseases of tlie scalp. In the 
face, the superficial lyin))hatic glands ar(^ more numerous: they are the parotid, 
some of which are superficial and others deeply plac(?d in its substance; the zygo- 
matic, situated under the zygoma; tJic buccal, on the surface of* the buccinator 
muscle; jind the suhmaxillary, the largest, beneath the body of the lower jaw. 

Tin* Superficial Lymphatics of the Head are tlivided into an anterior and a 
post(*rior set, which follow the course of the t(*mporal and occipital vessels. The 
temporal set accompany the temporal artery in front of the ear, to the ])arofid 
lymphatic glands, from which they proceed to tin; lym[)hafic glands of the neck. 
The occipital set follow the course of the occipital artc;ry, di‘scend to the occipital 
and posterior auricular lymphatic glands, and from thence join the cervical glands. 

The Superficial Lymphatics of the Juice are more num(*rous than those of the 
head. They commence over its entire surface, those from tin* frontal region accom- 
panying the frontal vessels; they then pass oblnpiely a<TOss the face, accompanying 
the facial vein, pass through the buccal glands on the surface of the Buccinator 
musch*, and join the submaxillary lymi)hatic glands. These glands r(;ceive the 
lymphatic vessels from the lips, and arc often found enlarged in cases of malignant 
disease of this part. 

The Deep I^ymphatics of the Face are derived from the pituitary mem- 
brane of the nose, the mucous membrane of the mouth and pharynx, and tin; 
contents of the temjmral and orbital fossa;; they accomp.any the branches of the 
internal maxillary artery, and terminate in the deep parotid and cervical lymphatic 
glands. 

The Deep J^ymfihatics of the Cranium consist of two sets, the menin- 
geal and cerebral. The meningeal lymphatics accompany the meningeal vessels, 
escape through foramina at the base of tlic skull, and join the deep cervical lym- 
phatic glands. The cerebral lymphatics are described by Fohinann as being 
situated between the arachnoid and ])ia mater, as well as in the choroid plexuses 
of the lateral ventricles; they accompany the trunks of the carotid and vertebral 
arteries, and probably pass through foramina at the base of the skull, to terminate 
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in the deep cervical glands. They have not at present been demonstrated in the 
dura mater, or in the substance ot‘ tlie brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial .and 
deep. 

The superficial cervical glands arc* plac(*d in the course of the external jugular 
vein, between the Platysma .and Sterno-mastoid. They are most numerous at the 
root of the neck, in the triangular interval between the cjlavicle, the Sterno-mas- 
toid, and the Trapezius, where they are continuous witli the axillary glands. A 
lew small glands are also found on the front and sides of the larynx. 


228. — Tlie Superficial Lymphatics and (Elands of the Head, Face, and Neck. 



The deep cervical glands (fig. 229) arc numerous and of large size; they form 
an uninterrupted chain along the sheath of the carotid artery and internal jugular 
vein, lying by the side of the pharynx, ocsopluigus, and trachea, and extending 
from the b.ase of the skull to the thorax, where they communicate with the lym- 
phatic glands in this cavity. 

The Superfieigi and Deep Cervical Lymphatics are a continuation of those 
already described on the cranium and face. After traversing the glands in those 
regions, tliey pass through the chain of glands which lie along the sheath of 
the carotid vessels, being joined by the lymphatics from the pharynx, oesopha- 
gus, larynx, tnichea, and thyroid gland. At the lower part of the neck, after 
receiving some lym|>liaties from the thorax, they unite into a single trunk, which 
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toriTiinatos on the Jeft side, in the thoracic duct; on the right side, in the riglit 
lym])hatic duet. 

229. — The Dcei^ Lymphatics and r?lands of the Neck and Tliorax. 



LyMIMIATICS of TIIK IJlMM.i; iL\ rUFAllTY'. 

1 l\\q Li/niphalir LYr/z/fAs of llie upper extremity (fig. 230) may he sid)divided into 
two sets, sup(‘iTH*ial jmd di’cj). 

The superficial lijtiiphatic y lauds an* few, and of small size. T'herc arc occa- 
sionally two or three in front of tin* elbow, and one or two above the internal 
condyle of the humerus, near flicj basilic vein. 

The deep lymphatie (jlands are also few in number. Tn the fore-arm a few 
small ones are occrasionally found in the course of the radial and ulnar vessels; 
and in the firm, there is a chain ()f small glands along the inner side of the brachial 
artery. 

The Axillary (i lauds are of large size*, and usually ten or twelve in number. 
A chain of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissin*; th(*y re(;civ(* fhe lymphatic ves.sels from the arm: otliers are 
dispersed in the areolar f issue of’ the axilla: the remainder are arranged in two 
serifs, a small chain runnijig along the low(‘r border of the Pectoral is major, as 
far as the mammary glaiul, ree(*iving the lymjdiatics from the front of the chest 
and mamma; and oth(,*rs are placed 'along the lower margin of tJie posterior wall 
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of the axilla, which receive th(^ lymphatics from the iiil(‘‘!;iiinent of the back. 
Two or three subclavian lyin]>hatie jrlamls are placed immediately lumeath the 
clavicle; it is through these that the axillary and deep cervical glands eommuni- 
cate with each other. One is figured by Mascagni n(‘ar the umbilicus. In 
malignant diseases, tumours or other atfections implicating the upper part of the 
back and shoulder, the front of the chest and mamma, the u]>])er part of* the front 
and side of* the abdomen, or the baud, l*ore-arm, and arm, these glands are usually 
round enlarged. 

2^0 . — Tho Superficial Lympliatics and (illands of the Upper Extremity. 



The Super/ieial Lymphatics of the upper extremity arise from the skin of the 
hand, and run along the sides of the lingers chiefly on the dorsal surface of the 
Jiand; they then pass up the .fore-arm, and sulnlivide into two si'ts, which take 
the course of the subcutaneous veins. 'Phose l*rom the inner border of the hand 
accomjiany the ulnar veins along the inneV side of the t*ore-arm to tlie bend of 
th(^ elbow, wh(*re they join with some lymphatics from the outer side of the fore- 
arm, follow the course of tin? basilic vein, communicate with the glands imme- 
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231. — ^The Superficial Lymphatics and 
Glands of the Lower Extremity. 



diately above the elbow, and terminate 
in the axillary glands, joining with the 
deep lymphatics. The superficial lym- 
phatics from the outer and back part of 
the hand accompany the radial veins to 
the bend of the elbow, being less nume- 
rous than the preceding. Here the greater 
number join the basilic group; the rest 
ascend with the cephalic vein on the outer 
side of the arm, some crossing obliciuely 
the upper part of the Biceps to terminate 
in the axillary glands, whilst one or two 
accompany the cephalic vein in the cel- 
lular interval between the Pectoralis ma- 
jor and Deltoid, and enter the subclavian 
lymphatic glands. 

The Deep Ly^nphntics of the upper 
extremity accompany the deep blood-ves- 
sels. In the fore-arm they consist of 
three sets, corresjmnding with the radial, 
ulnar, and interosseous arteries; they 
pass through the glands occasionally 
found in the course of these vessels, and 
coinmunicate at intervals with the super- 
ficial lymphatics. In their ascent up- 
wards, some of them pass through the 
glands which lie upon the brachial artery; 
th(‘y then enter the axillary and subcla- 
vian glands, and at the root of the nock 
terminate, on the left side in the thoracic 
duct, and on the right side in the right 
lymphatic duct. 

Lymciiatics or the Lower Extre- 
mity. 

The Lymphatic Glands of the low(»r 
extremity may be subdivided into two 
sets, superficial and deep. 

The superficial lymphatic glands 
of the lower extremity are confined to 
the inguinal region. 

The superficial inguinal glands^ 
placed immediately beneath the integu- 
ment, are of large size, and vary from 
eight to ten in number. They are divi- 
sible into two groups; an upper, dis- 
posed irregularly along Poupart’s liga- 
ment, receiving the lymphatic vessels 
from the integument of the scrotum, 
penis, parietes of the abdomen, peri- 
nmum, and gluteal regions; and an 
inferior group, which surround the sa- 
phenous opening in the fascia lata, a 
few being sometimes continued along 
the saphena vein to a variable extent. 
These receive the superficial lymphatic 
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vessels from the lower extremity. These glands frequently become enlarged In 
diseases implicating the parts from which their eiferent lympliatics originate. 
Thus, in inaliguaiit or syphilitic aifectious of the jirepuce and penis, the labia 
majora in the female, in cancer scroti, in abscess in the perinasum, or in any other 
disease affecting the integument and superficial structures in these parts, or the 
sub-umbilical part of the abdomen or gluteal region, the upper chain of glands is 
almost invariably enlai'ged, the lower chain being implicated in diseases affecting 
the lower limb. 

The Deep Lymphatic Glands are the anterior tibial, popliteal, deep inguinal, 
gluteal, and ischiatie. 

The Anterior Tibial Gland is not constant in its existence. It is generally 
found by the side of the anterior tibial artery, u|)on the interosseous membrane at 
the upper part of the leg. Occasionally two glands are found in this situation. 

The Deep Popliteal Glands, four or five in number, are of small size; they 
surround the popliteal vessels, imbedded in the cellular tissue and fat of the popli- 
teal sf)ace. 

The Deep Inguinal Glands are placed beneath the deep fascia around the 
femoral artery and vein. They are of small size, and communicato with tho 
superficial inguinal gbands through the saphenous opening. 

The Gluteal and Ischiatie Glands are placed, the former above, tho latter 
below the Pyriformis muscle, resting on their corresponding vessels as they pass 
out of the great sacro-sciatic foramen. 

The Lymphatics of the lower extremity, lik(? the veins, may bo divided into 
two sots, superficial and deep. 

The Superficial Lymphatics are placed between the integument and superficial 
fascia, and are divisible into two groups, an internal group, which follow the 
course of the internal saphena vein, and an external grouj), which accompany the 
external saphena. 

The internal group, the largest, commence on tho inner side and dorsum of the 
foot; they pass, some in front and some behind the inner ankle, ascend the leg 
with the internal saphenous vein, pass with it behind tho inner condyle of the 
femur, and accompany it to tho groin, wdiere th(?y terminate in the group of 
inguinal glands which surround the sjiphenous opening. Some of the efferent 
vessels from these glands pierce the cribriform fascia and sheath of the femoral 
vessels, and terminate in a lymphatic, gland contained in the femoral canal, thus 
establishing a communication between the lymphatics of the lower extremity and 
those of the trunk; others pierce the fascia lata, and join the de6p inguinal 
glands. 

The external group arise from the outer side of the foot, ascend in front of the 
anterior region of the leg, and just below the knee cross the tibia from without 
inwards, to join the lymphatics on the inner side of the thigh. Others commence 
on the outer side of the foot, pass behind the outer malleolus, and accompany 
tho external saphenous vein along the back of the log, wdn»re they enter the 
popliteal glands. 

The Deep Lymphatics of the lower extremity are few in number, and accom- 
pany tho deep blood-vessels. In the leg they consist of three sets, the anterior 
tibial, peroneal, and posterior tibial, which accompany the corresponding vessels, 
being two or three in number to each: they ascend with the blood-vessels, and 
enter the lymphatic glands in the popliteal space: the efferent vessels from these 
glands accompany the femoral vein, and join the deep inguinal glands; from thoso 
the vessels pass beneath Poupart’s ligament, and communicate with the chain of 
glands surrounding the external iliac vessels. 

Tho deep lymphatics of tho gluteal and ischiatie regions follow the course of the 
blood-vessels, and join the gluteal and ischiatie glands at the groat sacro-sciatic 
foramen. 
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Lymphatics op the Pelvis and Abdomen. 

The Deep Lymphatic Glands in the Pelvis are the external iliac, the internal 
iliac, and the sacral. Those of the abdomen arc the lumbar glands. 

The External Iliac Glands form an uninterrupted chain around the external 


23i.~The Deep Lymphatic Vessels and Qlonds of the Abdomen and Pelvis. 



iliac vessels, three being placed around the commencement of the vessel just 
behind tlie crural aixh. They communicate by one extremity with the femoral 
lymphatics, and by the other with the lumbar glands. 

Internal Iliac Glands surround the internal iliac vessels; they receive the 
lymphatics corresponding to the branches of the internal iliac artery, and commu- 
nicate with the lumbar glands. 
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The Sacral Glands occupy the sides of the anterior surface of the sacrum, some 
being situated in the folds of the meao-rectum. These and the internal iliac glands 
become greatly enlarged in malignant disease of the bladder*, rectum, or uterus. 

Lumbar Glands are very numerous; they are situated on the front of 
the lumbar vertebrae, surrounding the common iliac vessels, the aorta, and vena 
cava; they receive the lymphatic vessels from the lower extremities and pelvis, as 
well as, from the testes and some of the abdominal viscera: the ellerent vessels 
from these glands unite into a few large trunks, wljfch, with the laeteals, form the 
commencement of the thoracic duct. In some cases of malignant disease, these 
glands become enormously , enlarged, completely surrounding the aorta and vena 
cava, and occasionally greatly contracting the calibre of those vessels. In all 
cases of malignant disease of the testis, and in malignant disease of the lower, 
limb, before any operation is attempted, careful examination of the abdomen 
should bo made in order to ascertain if any enlargement exists, and if any should 
bo detected, all operative measures arc fruitless. 

The Lymphatics of the Pelvis and Abdomen may be divided into two sets, 
superficial and deep. 

The Superficial Lymphatics of the walls of the abdomen and pelvis follow the 
course of the superficial blood-vessels. Those derived from tlu^ integument of 
the lower part of the abdomen below the umbilicus, follow the course of the 
superficial epigastric vessels, and converge to the superior group of the superficial 
inguinal glands, the deep set accompany the deep epigastric vessels, and com- 
municate with the external iliac glands. The superficial lymphatics from the 
sides and lumbar part of the abdominal wall wind round the crest of the ilium, 
accompanying the superficial circuinfiex iliac vessels, to join the superior group of 
the superficial inguinal glands; the greater number, however, accompany the ilio- 
lumbar and lumbar vessels l)ackwards to join the lumbfir glands. 

The Superficial Lymphatics of the Gluteal Peg ion turn horizontally round tlie 
outer side of the nates, and join the superficial inguinal glands. 

The Superficial Lymphatics of the Scrotum and Perinmum follow the course of 
the external pudic vessels, and terminate in the superficial inguinal glands. 

The Superficial Lymphatics of the Penis occupy the sides and dorsum of the 
organ, the latter receiving the lymphatics from the skin covering the glans penis; 
they all converge to the superior group of the superficial inguinal glands. The 
deep lymphatic vessels of the penis follow the course of the internal pudic vessels, 
and join the internal iliac glands. 

In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymphai, and clitoris, terminate in the superior group of the inguinal lymphatic 
glands. 

The Deep Lymphatics of the Pelvis and Abdomen take the course of the prin- 
cipal blood-vessels. Those of the parietes of the pelvis, which accompany the 
gluteal, ischiatic, and obturator vessels, follow the course of the internal iliac 
artery, and ultimately join the lumbar lymphatics. 

The efferent vessels from the inguinal glands enter the pelvis beneath Poupart’s 
ligament, where they lie in (dose relation with the femoral vein; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
terminate in the lumbar glands. They receive the deep epigastric, circumflex 
ilii, and ilio-lumbar lymphatics. 

The Lymphatics of the Bladder arise from the entire surface of the organ ; the 
greater number run beneath the peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in this situation, join with those from the 
prostate and vesiculm seminales, and enter the internal iliac glands. 

The Lymphatics of the Rectum are of large size; after passing through some 
small glands that lie upon its outer wall and in the meso-rectum, they pass to the 
sacral or lumbar glands. 

The Lymphatics of the Uterus consist of two sets, superficial and deep; the 
former being placed beneath the peritoneum, the latter in the substance of the 
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organ. Tho lymphatics of the cervix uteri, together with those from the 
vagina, enter the internal iliac and sacral glands; those from the body and fundus 
of the uterus pass outwards in the broad ligaments, and being joined by the lym- 
phatics from tho ovaries, broad ligaments, and Fallopian tubes, ascend with the 
ovarian vessels to open into the lumbar glands. In tho unimpregnated uterus 
tlicy arc small, but during gestation they become very greatly enlarged. 

T-he Lymphatics oj the Testicle consist of two sets, superticial and deep; 
the former commence on the surface of the tunica vaginalis, the latter in the 
epididymis and body of the gland. They form several large trunks, which 
ascend with the spermatic cord, and accompanying the spermatic vessels into the 
abdomen, open into the lumbar glands; hence the enlargement of these glands in 
malignant disease of this organ. 

The Lymphatics of the Kidney arise on the surface, and also in the interior of 
the oigan; they unite together at the hilus, and after receiving the lymphatic 
vessels from the ureters and snpra-renal capsules, open into the lumbar glands. 

Iho Lymphatics of the Liver are divisible into two sets, superficial and deep. 
The former arise in the sub-peritoneal areolar tissue over the entire surface of tho 
organ. Ihose on tlie convex surface may be divided into four groups: i, Tliose 
which pass from behind forwards, consisting of three or four trunks, which 
ascend in tlie longitudinal ligament, and unite to form a single trunk, which passes 
up between the fibres of the Diaphragm, behind the ensift)rm cartilage, to enter 
the anterior mediastinal glands, and finally ascend to the root of the neck, to 
terminate in the riglit lymphatic duet. 2. Another group, whicli also inclino 
from behind lorwards, are reflected over the anterior margin of tho liver to its 
concave surface, and from thence ])ass along the longitudinal fissure to the glands 
in the gastro-hepatic onientuin. 2* A third grouj) inclino outwards to the right 
lateral ligament, and uniting into one or two large trunks, pierce the Diaphragm, 
and run along its upper surface to enter the anterior mediastinal glands; or, in- 
stead of entering the tliorax, turn inwards across tJic crus of the Diaphragm, 
and open into tho comniencenient of tho thoracic duct. 4* The ibiirth grouj) in- 
cline out^vards from the surface of the left lobe of the liver to the lefY lateral 
ligament, pierce the Diaphragm, and passing forwards, tenninate in the glands in 
the anterior mediastinum. 

The Superficial I^ymphatics on the tinder surface of the Liver may be divided 
into three sets; i. Ihosc on the right side of the gall-bladder enter the lumbar 
glands. 2. I hose surrounding the gall-bladder form a remarkable plexus, whicli 
accompanies the^ hepatic vessels, and open into the glands in the gastro-hepatic 
omentum. 3. Those on the left of the gall-bladder pass to the msophageal 
glands, and to those placed along the lesser curvature of the stomach. 

The Deep I^ymphatics accompany the branches of the portal vein and the 
hepatic artery and duct through the siihstance of the gland; passing out at the 
ti ansverse fissure, they enter tho lymj)hatic glands along the lesser curvature of 
the stomach and behind the pancreas, or join with one of tlie lacteal vessels pre- 
vious to its termination in the thoracic duct. 

Tlie Lymphatic Glands of the Stomach arc of small size; they arc placed 
along the lesser and greater curvatures, some within tho gastro-splenic omentum, 
whilst others surround its cardiac and pyloric orifices. 

The Lymphatics of the Stomach consist of two sets, superficial and deep; the 
former (iriginating in the subscrous, and tho latter in the submucous coats. They 
follow the course of the blood-vessels, and may conse(piently be arranged into 
three groups. 1 he accompany the coronary vessels along the lesser 

curvature, receiving brandies from both surfaces of tho '‘organ, and pass to the 
glands around the pylorus. The second group pass from tho great end of the 
stomach,* accompany the vasa brevia, and enter the splenic lymphatic glands. 
The third group run along the greater curvature with the right gastro-epiploic 
vessels, and terminate at tho root of the mesentery in one of the principal lacteal 
vessels. 
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Tho Lymphatio Glands of the Spleen occupy the hilus. Its lymphatic vessels 
consist of two sets, superficial and deep; the former being placed beneath its peri- 
toneal covering, the latter in the substance of the organ: they accompany the 
blood-vessels, passing through a scries of small glands, and after receiving those 
derived from the pancreas, ultimately pass into the tlioracic duct. 

The LYMrn.vTic System op the Intestines. 

The Lymphatic Glands of the Small Intestmes arc placed between tho layers 
of the mesentery, occupying the meshes formed by the superior mesenteric vessels, 
and hence called mesenteric glands. They vary in number from a hundred and 
thirty to about a hundred and fifty, and are about tho size of an almond. These 
glands are most numerous, and largest, superiorly near the duodenum, and infe- 
riorly opposite the termination of the ileum in tho colon. This latter group 
becomes greatly enlarged and infiltrated with deposit in cases of fever accom- 
panied with ulceration of the intestines. 

Tho Lymphatic Glands of the Large Intestine are much less numerous than 
the mesenteric glands; they arc situated along the vascular arches formed by tho 
arteries previous to their distribution, and even sometimes upon the intestine itself. 
They are fewest in number along the transverse colon, where they form an unin- 
terrii])ted chain Avith the mesenteric glands. 

The Lymphatics of the Small Intestine are called lacteals^ from the 
milk-white fluid they usually contain: they consist of two sets, superficial and 
deep; the former lie beneatli the peritoneal coat, taking a longitudinal course 
along the outer side of the int(*stine; the latter ocempy the submucous tissue, and 
course transversely round the intestine, accomj>anied by the branches of the 
mesenteric vessels: they pass between the Layers of the mesentery, enter the 
mesenteric glands, and finally unite to form two or three large trunks, which 
terminate in the thoracic duct. 

The Lymphatics of the Great Intestine consist of tAvo sets: those of the coccum, 
ascending and transverse colon, Avhieh, after ])assing through tlieir proper glands, 
enter the mesenteric glands; and those of tho descending colon and rectum, Avhich 
pass to the lumbar glands. 

The Ltmiuiatics of the Thorax. 

The Deep Lymphatic Glands of the Thorax are tho intercostal, internal mam- 
mary, anterior mediastinal, and posterior mediastinal. 

The Intercostal Glands are small, irregular in number, and situated on each 
side of the spine, near the costo-A-ertebral articulations, some being placed be- 
tween the two planes of intercostal muscles. 

The Internal Mammary Glands are placed at the anterior extremity of each 
intercostal space, by the side of the internal mammary vessels. 

The Anterior Mediastinal Glands arc placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others around the great v(*s.sels at the base of the heart. 

Tho Posterior Mediastinal Glands arc situated in the areolar tissue in the 
posterior mediastinum, forming a continuous chain by the side of the aorta and 
msophagus; they communicate on each side Avith the intercostal, bcloAV Avith the 
lumbar glands, and above Avilli the deep cervical. 

The Superficial Lymphatics of the. front of the Thorax run across the great 
Pectoral muscle, and those on the back part of this cavity lie upon the Trapezius 
and Latiasimus dorsi; they all converge to the axillary glands. The lymphatics 
from the mamma run, along the loAver lK>rder of tho Pectoral is major, through a 
chain of small lymphatic glands, and communicate Avith the axillary glands. 

The Deep Lymphatics of the Thorax are the intercostal, internal mammary, 
and diaphragmatic. 

The Intercostal Lymphatics follow the course of the intercostal vessels, receiving 
lymphatics from the Intercostiil muscles and pleura; they pass backAvards to the 
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spino, and unite with lymphatics from the back part of the thorax and spinal 
canal. After traversing the intercostal glands, they incline down the spine, and 
terminate in the thoracic duct. 

The Internal Mammary Lymphatics follow the course of the internal mam- 
mary vessels: they commence in the muscles of the abdomen above the umbilicus, 
communicating with the epigastric lymphatics, ascend between the fibres of the 
Diaphragm at its attachment to the ensiform appendix, and in their course behind 
the costal cartilages are joined by the intercostal lymphatics, teriulnating on the 
riglit side in the right lympliatic duct, on the left side in the thoracic duct. 

The Lymphatics of the Diaphragm follow the course of their corresixjnding 
vessels, and terminate, some in front in the inferior mediastinal and internal mam- 
mary glands, some behind in the intercostal and hepatic lymphatics. 

The Bronchial Glands arc situated around the bifurcation of the trachea and 
roots of the lungs. They are ten or twelve in number, the largest being placed 
opposite the bifurcation of the trachea, the smallest around the bronchi and their 
primary divisions for some little distance within the substance of the lungs. In 
infancy, they present the same appearance as lymphatic glands in other situations, 
in the adult they assume a brownish tinge, and in old age a deep black colour. 
Occasionally they become suHiciently enlarged to compress and narrow the canal 
of the bronchi; and they are often the scat of tubercle or deposits of phosphate 
of lime. 

The Lymphatics of the Lung consist of two sets, superficial and deep: the 
former are placed beneath the pleura, forming a minute plexus, which covers the 
outer surface of the lung; the latter accompany the blood-vessels, and run along 
the bronchi: they both terminate at the root of the lungs in the bronchial glands. 
The efierent vessels from these glands, two or thcec in number, ascend upon the 
trachea to the root of the neck, traverse the tracheal and ajso])hageal glands, and 
terminate on the left side in the thoracic duct, on the right side in the right 
lymphatic duct. 

The Cardiac Lymphatics consist of two sets, superficial and deep; the former 
arise in the suhserous areolar tissue of the surface, and the latter beneath the 
internal lining membrane of the heart. They follow the course of the 'coronary 
vessels; those of the right side unite into a trunk at the root of the aorta, which, 
ascending across the arch of that vessel, passes backwards to the trachea, ui)on 
which it ascends, to terminate at the root of the neck in the right lymphatic 
duct. Those of the left side unite into a single vessel at the base of the organ, 
which passing along the pulmonary artery, and traversing some glands at the root 
of the aorta, ascends on the trachea to terminate in the thoracic duct. 

The Thymic Lymphatics arise from the spinal surface of the thymus gland, 
and terminate on each side in the internal jugular veins. 

The Thyroid Lymphatics arise from cither lateral lobe of this organ; they 
converge to form a short trunk, which terminates, on the right side in the right 
lymphatic duct, on the left side in the thoracic duct. 

The Lymphatics of the (Esophagus form a plexus around that tube, traverse 
the glands in the posterior mediastinum, and, after communicating with the pul- 
monary lymphatic vessels near the root of the lungs, terminate in the thoracic 
duct. 



Nervous System. 

T he Nervous System consists of a series of connected central organs, called, 
collectively, the cerebrospinal centre or axis^ of the ganglia^ and of the 
nerves. 

The Cerehro^ Spinal Axis consists of two j)ortions, the brain or encephalon, which 
is contained within the cranium, and the spinal cord, continuous with the brain, 
which is enclosed in the spinal canal. The cerebro-spinal centre consists of two 
lateral symmetrical halves, which correspond in their structure in every respect; 
they are partially separated by longitudinal fissures, and connected together by 
broad transverse bands of nervous substance, calliid commissures. 

The cerebro-spinal axis consists of two substances, which differ from each 
other in density and colour; tln^y are called the grey cineritious or cortical sub- 
stance^ and the white or medullary. 

The grey or cortical substance is dist)Osed in the form of a thin layer upon the 
outer surface of the convolutions of the cerebrum and laminae of the cerebellum; 
it is not confined, however, to the external surface, for it exists in the interior of 
the spinal cord throughout its entire length, and from this part may be traced up 
through the medulla oblongata, pons Varolii, and crura cerebri, to the central 
parts of the hemispheres, the optic thalanii, and corpora striata. It also forms at 
the base of the brain, the lamina cinerea, the tuber cinereinn, and the grey matter 
in the anterior and posterior perforated spaces. I'ho gri‘y matter may be traced ^ 
from the anterior perforated s])aee into the olfactory nerve as far as the bulb, and 
from the posterior space as forming part of the infundibulum and j)ituitary body. 
The grey matter in this situation is continued upon the sides of the thalanii, 
forms the soft commissure, surrounds the anterior pillars of the fornix, enters 
below into the substfince of the corpus jdbicaiis; and, above, forms part of the 
lateral walls of the septum lucidum. It is also found in tlie centre of eatdi of the 
corpora quadrigemina, in the pineal gland, and corpora geniculata. It forms also 
the corpus dentatum in the centre of each lateral lobe of the cerebellum. 

The white or medullary portion of tin? cerebro-siunal axis consists of fibres, 
which are arranged chiefly in a longitudinal direction, or interlace at various 
angles with transverse fibres; they may b(? arrangcid into three classes, ascending, 
transverse, and longitudiinil. The ascending fibres pass up from the medulla 
oblongata, increase in number as they ascend through tlui pons, the optic thalanii, 
and striated bodies, and then diverge to every part of the surface of the hemi- 
spheres. They were called by G all the diverging fibres. Thii transverse or com- 
missural fibres commenco at the surface of the hemispheres, and proceed inwards 
towards the centre, connecting the two hemispheres together; these were named 
by Gall the converging fibres. The longitudinal, fibres^ also commissural, connect 
together different parts of the same hemisphere, being confined to the same sitle 
of the middle line. 

Chemical Composition. The following analysis by Lassaigne represents the 
relative proportion of the dilFercnt constituents composing the grey and white 
matter of the brain. 



Grey. 

White. 

Water ....... 

. . 85‘2 

• 73 ’o 

Albuminous matter . . . 

• • 7'5 

• 9‘9 

Colourless fat 

. . I’O 

• 139 

Red fat 

• • 37 

. 0-9 

Osmazonie and lactates . . 

. . 1*4 

. I‘0 

Phosphates 

. . 1*2 

• 13 


100*0 

. lOO'O 
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It appears from this analysis, that the cerebral substance consists of albumen, 
dissolved in water, combined with fatty matters and salts. The fatty matters, 
according to Fremy, consist of cercbric acid, which is most abundant, cholesterin, 
oleophosphoric acid, and olein, inargarin, and traces of their acids. The same 
analyst states, that the fat contained in the brain is confined almost exclusively 
to the wdiite substance, and that its colour becomes lost when the fatty matters 
are removed. According to Vaucpielin, the cord contains a larger proportion of 
fat than the brain; and according to LTleritier, the nerves contain more albumen 
and more soft fat than the brain. 

The Ganglia may bo regarded as separate and independent nervous centres, of 
smaller size and less complex structure than the brain, connected with each other, 
with the cerejbro-spinal axis, and with the nerves in various situations. They are 
found on the posterior root of each of the spinal nerves; on the posterior or 
sensory root of the fifth cranial nerve; on the seventh nerve; on the two sensory 
divisions of the eighth i)air (the glosso-pharyngeal and pneumogastric) ; in a 
connected series along each side of the vertebral column, forming the trunk of the 
sympathetic; on the branches of this nerve in the head, neck, thorax, and abdo- 
men; or at the point of junction of branches of this nerve with the cerebro- 
spinal nerves. On section, they are seen to consist of a reddish grey substance, 
traversed by numerous white nerve-fibres: they vary considerably in form and 
size; the largest are those found in the cavity of thcj alxlomen; the smallest, the 
microscopic ganglia, which exist in considerable numbers upon the nerves distri- 
buted to the different viscera. The ganglia are invested by a smooth and firm 
closely-adhering membranous envelope, consisting of dense areolar tissue; this 
sheath is continuous with the neurilemna of the nerves, and sends numerous pro- 
cesses into the interior of the ganglia, which support the blood-vessels supplying 
its substance. 

The Nerves are round or flattened white cords, communicating on the one hand 
with the cerebro- spinal centre or the ganglia, and by the othciv distributed to the 
various textures of the body, forming the rnedium of communication between the 
two. One class of nerve-fibres, tlie afferent or centripetal, serve to convey im- 
pressions to the brain, the great centre of sensation and volition, where they arc 
rendered cognizable to the mind; whilst another class of nerve-fibres, tln^ efferent 
or centrifugal, convey tln‘ stimulus of volition to the organs of motion. The 
brain and spinal cord are also capable of receiving imiiressions by means of 
the afferent nerve-fibres, which results in a motorial stimulus being propagateil 
along the efferent nerves, quite indejiendent of the efforts of volition, and without 
even consciousness. The movements of this kind are called refiex or excito^motorg. 

The nerves are subdivided into two great classes, the cerebro-spinal, which 
proceed from the cerebro-spinal axis, and the sympathetic or ganglionic nerves, 
which proceed from the sympathetic ganglia; the cerebro-spinal are the nerves of 
animal life, being distributed to the organs of the senses, the skin, and to tho 
active organs of locomotion, the muscles. The sympathetic or ganglionic nerves 
are distributed chiefly to the viscera and blood-vessels, and are termed the nerves 
of organic life. 

The cerebro-spinal nerves consist of numerous nerve-fibres, collected together 
and enclosed in a membranous sheath. A small bundle of primitive fibres enclosed 
in a tubular sheath is calleil a funiculusi if the nerve is of small size, it may 
consist only of a single funiculus, but if large, the funiculi are collected together 
into larger bundles or fasci(!uli; and one or more fasciculi bound together in a 
common membranous investment, termed the sheath, constitutes a nerve. In 
structure, the common sheath investing the whole nerve, as well as the septa 
given off from it, which separates the fasciculi, consists of areolar tissue, com- 
posed of the white and yellow elastic fibres, the latter existing in greatest abun- 
dance: The tubular sheath of the funiculi, or neurilemma, consists of a fine 
smooth transparent membrane, which may be easily separated, in the form of a 
tube, from the fibres it encloses; in structure, it is, for the most part, a simple 
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and homogeneous transparent film, occasionally composed of numerous minute 
reticular fibres. 

The nerve-fibres, as far as is at present known, do not coalesce, but pursue an 
uninterrupted course from the centre to the periphery. In dissecting a nerve, 
however, into its component funiculi, it may be seen that they do not pursue a 
perfectly insulated course, but occasionally join at a very acute angle with other 
funiculi proceeding in the same direction; from these again branches are given off, 
which join again in like manner with other funiculi. It must be remembered, 
however, that in these communications the nerve-fibres do not coalesce, but merely 
pass into the sheath of the adjacent nerve, become intermixed with the nerve- 
fibres, and again pass on to become blended with the nerve-fibres in soine adjoining 
fasciculus. 

The cerebro-spinal nerves consist almost exclusively of the tubular nerve-fibres, 
the gelatinous fibres existing in very small proportion. 

The blood-vessels supplying a nerve terminate in a minute capillary plexus, the 
vessels composing which run, for the most part, parallel with the funiculi; they 
are connected together by short transverse vessels, forming narrow oblong meshes, 
similar to the capillary system of muscle. 

Nerves in their course subdivide into branches, and those frequently commu- 
nicate with branches of a neighbouring nerve. In the subdivision of a nerve, the 
filaments of which it is composed arc continued from the trunk into the branches, 
and at tlnur junction with th(i branches of neighbouring nerves, the filaments pass 
to become intermixed with those of the other nerve in their further progress; in 
no instance, however, do the separate nerve-fibres eitluu* subdivide or inosculate. 

The communications which take place between two or more nerves 10™ what 
is called a plexus. Sometimes a plexus is formed by the primary branches of the 
trunks of the nerves, as the cervical, brachial, lumbar, and sacral plexuses, and 
occasionally by the terminal fiisciculi, as in the plexusi^s formed at the periphery 
of the body. In the formation of a plexus, the component nerves divide, then 
join, and again subdivide in such a complex manner that the individual fasciculi 
become interlaced most intricately; so that eacJi branch leaving a plexus may con- 
tain filaments from each of the primary nervous trunks which form it. In the 
formation also of the sinaller plexuses at the p(*ri])hery of the body, there is a free 
interchange of the fasciculi and primitive fibrils. In t*ach case, however, the 
individual filaments remain separate .and distinct, neither subdividing nor inos- 
culating. 

Some nerve-fibres have no peripheral termination. Gerber has shewn, that 
nerve-fibres occasionally form loops by their junction with a neighbouring fibre in 
the s.ame fasciculus, and return to the cerebro-spinal centre without having any 
peripheral termination. These he considers to be sentient nerves, appropriated 
exclusively to the nerve itself, the nervi nervorum^ upon which the sensibility of 
the nerve depends, and quite exclusive of the sensation [iroduced by an imi)ression 
made at the peripheral end of the nerve. These fibres boar some .analogy to those 
met with in the posterior part of the optic commissure, where a set of fibres pass 
from one optic tract across the commissure to the opposite tract, hsiving no com- 
munication with the optic nerve; also in the communications formed between the 
cervical nerves and spinal .accessory .and descendens noni, the nerve-fibres form 
an arch connected by e.ach extremity with the cerebro-spinal centre, and have 
no peripheral termination. 

Again, some nerve-fibres would appe.ar to h.ave no central connection with the 
cerebro-spinal centre, as those forming the most anterior part of the optic com- 
missure. These inter-retinal fibre as they are called, commence in the retina, 
pass along the optic nerve, and across the commissure to the optic nerve and 
retina of the opposite side. 

The point of connection of a nerve with the brain or spinal cord is called, for 
convenience of description, its origin or root. If the fasciculi of which the nerve 
is composed should all arise at or near ono point, or along one tract, the root is 
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called single. If, on the contrary, tho fasciculi divide into two separate bundles, 
which are connected at two different points with any part of the cerebro-spinal 
centre, such nerve is said to .have a double origin^ or to arise by two rootSy each 
of which may have a separate function, as in the spinal nerves. Tho point where 
the separate fasciculi of a nerve are connected to tho surface of the cerebro-spinal 
centre is called the apparent origin of a nerve; the term real or deep origin 
being given to that part of tho centre from which a nerve actually springs. 

The nerve-fibres at their periphery terminate in a varied manner. Occasionally 
the elementary fibres are dis})osed in terminal loops or plexuses, which, for a con- 
siderable period, was supposed to be their usual mode of termination, but later 
investigations have shewn that such is not tho case. Nerve-fibres most commonly 
terminate by blunted and slightly-SAvollen ends, such as is observed in those which 
enter into tho Paccinian bodies, or they may become gradually lost to view in 
the tissue in which they are distributed, becoming diminished in size, and their 
tubular sheath and white substance being wanting. Occasionally the elementary 
nerve-fibres, as in tho nerves of special sense, may bo brought into connection at 
their periphery with cells similar to those met with in the grey matter of the 
brain and ganglia. 

The Sympathetic System consists of numerous parts, which may bo arranged 
as follows. I. A connected series of ganglia placed along both sides of the spinal 
column, from the cranium above to the coccyx below. 2. Branches of commu- 
nication passing between the ganglia. 3. Branches of connection between the 
ganglia and the cranial and spinal nerves. 4. Primary branches of distribution, 
remarkable for their jdexiform communications on the vessels, glands, and neigh- 
bouring viscera to which they are distributed, or for passing to other larger ganglia, 
situated in each of the great caviti(?s of the body, and usually placed on the roots of 
origin of the larger blood-vessels. 5. Plcxus(ss of nerv(js proceeding from these 
secondary ganglia, accompanying tlie blood-vessels, and receiving branches from 
the spinal or cerebral nerves. The sympathetic nerv(is consist of tubular and 
gelatinous fibres, intermixed with a varying proportion of filamentous areolar 
tissue, and enclosed in a sheath formed of fibro-areolar tissue. The tubular fibres 
are, for the most part, smaller than those composing the cerebro-spinal nerves; 
their double contour is less distinct, and, ac(;ording to Remak, they present nuclei 
similar to those found in tho gelatinous nerve-fibres. Those branches of tho 
sympathetic which present a well-marked grey colour, are composed more espe- 
cially of gelatinous nerve-fibres, intermixed with few tubular fibres; whilst those 
of a white colour contain more of the tubular fibres, and few gelatinous. Occa- 
sionally tho grey and white cords run together in a single nerve, without any 
intermixture, as in the branches of communication between the sympathetic ganglia 
and the spinal nerves, or in the communicating cords between the ganglia. 

Tho Cerebro-vSpinal Centre consists of two parts, tho spinal cord and the ence- 
phalon: the hitter may be subdivided into the cerebrum or brain proper, the cere- 
bellum or little brain, the tuber annulare or pons Varolii, and the medulla 
oblongata. 

The Spinal Cord and its Membranes. 

Dissection. To dissect the cord and its membranes, it will be necessary to lay open tho 
whole length of the spinal canal. For this xmrpose, the muscles must be separated from 
the vertebral grooves, so as to expose the sxiinous processes and laminoj of the vertebra) ; 
and the latter must bo sawn through on each side, close to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum below. Tho 
vertebral arches having been disi)laced, by means of a chisel, and tho separate fragments 
removed, the dura mater will be exx)08ed, covered by a idexus of veins and a quantity of 
loose areolar tissue, often infiltrated with serous fluid. The arches of the upper vertebne 
are best divided by means of a strong j)air of forcei)s. 

Membranes of tub Cord. 

Tho membranes which envelope the spinal cord are three in number. The 
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most external is the dura mater, a strong fibrous membrane, which forms a loose 
sheath around the cord. The most internal is the pia mater, a cellulo-vascular 
membrane, which closely invests the entire surface of the cord. Between 
the two, is the arachnoid membrane, an intermediate serous sac, which 
envelopes the cord, and is then reflected on the inner surface of the dura 
mater. 

The Dura Mater of the cord, continuous with that which invests the brain, 
is a loose sheath which surrounds it, being sepa- 
rated from the bony walls of the spinal canal by a 233. — ^Tho Spinal Cord and its 
quantity of loose areolar adipose tissue, and a 
plexus of veins. It is attached, above, to the cir- 
cumference of the foramen magnum, and extends, 
below, as far as the top of the sacrum; but, be- 
yond this point, it is impervious, being continued, 
in the form of a slender cord, to the back of the 
coccyx, where it blends with the periosteum. This 
sheath is much larger than is necessary for its con- 
tents, and its size is greater in the cervical and 
lumbar regions, than in the dorsal. Its inner sur- 
face is smooth, being lint^d by the aratdinoid 
membrane; and on each side may be seen the 
double openings which transmit the two roots of 
the corresponding spinal nerve, the fibrous layer of 
the dura mater being continued in the form of a 
tubular prolongation on them as they issue from 
these apertures, and becoming lost upon them. 

These prolongations of the dura mater arc short 
in the upper part of the spine, but become gradu- 
ally longer below, forming a number of tubes of 
fibrous meml)rane, which enclose the sacral nerves, 
and are contained in the spinal canal. 

Tlie chief peculiarities of the dura mater of the 
cord, as compared with that investing the brain, 
are the following: 

The dura mater of the cord is not adherent to tlie bones of the spinal canal, 
which have an independent periosteum. 

It docs not send partitions into the fissures of the cord, as in the brain. 

Its fibrous laminro do not separate, to form venous sinuses, .as in the brain. 

Structure. The dura mater consists 

of white fibrous tissue, arranged in 234. — Transverse Section of the Spinal Cord 
bands, which intersect one another. It ami its Membranes, 

is sparingly supplied with vessels, as 
compared with the dura mater of the 
brain; and no nerves have as yet been 
traced into it. 

The Arachnoid is exposed by slitting 
up the dura mater, and reflecting this 
membrane on either side (fig. 233). It is 
a thin, delicate, serous membrane, which 
invests the outer surface of the cord, and 
is then reflected upon the inner surface 
of the dura mater, to which it is intimately adherent. That portion wliich 
surrounds tho cord, is called the visceral layer of the arachnoid; and tliat which 
lines the inner sur^co of the dura mater, the parietal layer ; the interval between 
the two, is called the cavity of the arachnoid. The visceral Layer foniis a loose 
sheath around the cord, so as to leave a considerable interval between the two, 
which is called the sub-aravhnoidcan space. This space is largest at the lower 
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part of the spinal canal, and encloses tho mass of nerves which form the cauda 
equina. It contains an abundant serous secretion, the cerebro-spinal fluid, and 
usually communicates with tho general ventricular cavity of tho brain, by means 
of an opening in the fibrous layer of tho inferior boundary of the fourth ven- 
tricle. This secretion is suflicient in amount to expand the arachnoid membrane, 
so as to completely fill up the whole of the space included in tho dura mater. 
Tlie sub-arachnoidean space is crossed, at the back part of tho cord, by numerous 
fibrous bands, which stretch from the arachnoid to the pia mater, especially in tho 
cervical region, and is partially sub-divided by a longitudinal membranous parti- 
tion, which serves to connect tlie arachnoid with the pia mater, opposite tlio 
posterior median fissure. This partition is incomplete, and cribriform in struc- 
ture, consisting of bundles of white fibrous tissue, interlacing with estcli other. 
The visceral layer of the arachnoid surrounds the spinal nerves where they 
arise from tho cord, and encloses them in a tubular sheath as far as their 
point of exit from the dura mater, where it becomes continuous with the parietal 
layer. 

The arachnoid is not very vascular. No nerves have as yet been traced into 
this membrane. 

The Pia Malar of the cord is exposed on the removal of the arachnoid (fig. 233). 
It is less vascular in structure tlian tho pia mater of tho brain, with wliich it is 
continuous, being thicker, more dense in structure, and composed of fibrous tissue, 
arranged in longitudinal bundles. It covers the entire surface of tho cord, to 
which it is very intimately adherent, forming its neurilemma, and sends a process 
downwards into its anterior fissun?, and another, extremely delicate, into tlie 
posterior fissun*. It also forms a sheath for each of the filaments of the spinal 
nerves, and invests the nerves themselves. A longitudinal fibrous band extends 
along the middle line on its anterior surface, called by Haller, the linca splendens; 
and a somewhat similar band, the ligamentum denticulatum, is situated on each 
side. At the [loint where the cord terminates, the pia mater becomes contracted, 
and is continued down as a long, slender filament, which descends through 
the centre of the imiss of nerves t'orming the cauda eejuina, and is blended with 
the impervious sheath of dura mater (before mentioned), on a level with the^top 
of the sacral canal. It assists in maintaining the cord in its position during the 
movements of tho trunk, and is, from this circumstance, called the central liga- 
ment of the spinal cord. It contains a little nervous substance, which may be 
traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure, The pia mater of the cord, though less vascular than that which 
invests the brain, contains a network of delicate vessels in its substance. It is 
also supplied with nerves, which, according to Purkinje, are derived from the 
sympathetic; but Remak states that they are chiefly supplied from tho posterior 
roots of the spinal nerves. At the upper part of the cord, it presents a greyish, 
mottled tint, which is owing to yellowish or brown pigment cells being scattered 
within its tissue. 

Tho Ligamentum Denticulatum (fig. 233) is a narrow, fibrous band, situated on 
each side of the spinal cord, throughout its entire length, and separating the ante- 
rior from the posterior roots of the spinal nerves, having received its name from the 
serrated appearance which it presents. Its inner border is continuous with the pia 
mater, at the side of the cord. Its outer border presents a series of triangular, 
dentated serrations, the points of which are fixed, at intervals, to the dura mater, 
serving to unite together the two layers of tho arachnoid membrane. These 
serrations are about twenty in number, on each side, the first being attached to 
tho dura mater, opposite the margin of the foramen magnum, between the verte- 
bral artery and the hypoglossal nerve; and tho last corresponds to nearly tho 
lower end of tho cord. Its use is to support tho 'cord in the fluid by which it is 
surrounded. 
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Tub Spinal Cord. 

The spinal cord {medulla sjnnalis) is that elongated part of the cerebro- 
spinal axis, which is contained in the spinal canal. It weighs, when divested 
of its membranes and nerves, about one ounce and a half, its proportion to 
the encephalon being about i to 33. It does not nearly fill the canal in 
which it is contained, its investing membranes being separated from the bony 
walls of the canal by areolar tissue and a plexus of veins. It occupies, in the 
adult, the upper two-thirds of the spinal canal, extending from the foramen mag- 
num to the lower border of the body of the first lumbar vertebra, where it 
terminates in a pointed extremity which is concealed among the leash of nerves 
forming the cauda equina. In the foetus, before the third month, it reaches to 
the bottom of the vertebral canal; but, after this period, it gradually recedes from 
below, as the growth of the bones composing the canal is more rapid in propor- 
tion than the cord; so that, in the cliild at birth, it extends as lar as the third 
lumbar vertebra. Its position varies according to the degree of curvature of the 
spinal column, being raised somewhat in flexion of the spine forwards. Its length 
varies from fifteen to eighteen inchesf and it presents a difierence in its diameter 
in difterent parts, being marked by two enlargemenis, an upper or cervical, and a 
lower, or lumbar. The cervical eiilargemcmt, which is the largtT, extends from 
the liiird cervical to the first dorsal vertebra: its greatest diameter is in the 
transverse direction, and it corresponds witli the origin of the nerves which 
supply the upper extremities. The lower, or luml)ar enlargement, is situated 
opposite the last dorsal vertebra, its greatest diameter being from before back- 
wards. It corresponds Avilh the origin of the nerv(‘s Avhich supply the lower 
extremities. In form, the spinal cord is a flattened cylinder. Its anterior surface 
presents, along the middle line, a longitudinal fissure, the anterior median fissure; 
and, on its posterior surface, another fissure exists, wliicli also extends along the 
entire length of the cord, the posterior median fissure. These fissures serve to 
divide the cord into two equal and symmetrical portions, Avhich are connected 
together throughout their entire length, by a transverse bimd of nervous sub- 
stance, the commissure. 

The Anterior median Jissure is wider, but of less 
depth than the ])osterior, extending into tlni cordibr 
about one-third of its thickness, and is dee])est at 
the lower part of the cord. It contains a prolonga- 
tion from the pia mater; and its floor is formed l)y 
the anterior white commissure, Avhich is perforated by 
numerous blood-vessels, which pass to the centre of 
the cord. 

The Posterior median Jissure is much more deli- 
cate than the anterior, and more distinct at the upper 
part of the cord and below. It extends into the 
cord to about one half of its depth. It contains a 
very slender process of the pia mater and numerous 
blood-vessels, and its floor is formed by a thin layer 
of white substance, the jiosterior white commissure. 

Some anatomists state, that the bottom of this fissure 
corresponds to the grey matter, except in the cervical region, and at a point 
corresponding to the enlargement in the lumbar region. 

On either side of the anterior median fissure, a linear scries of foramina may be 
observed, indicating the points where- the anterior roots of the sjiinal nerves emerge 
from the cord. This is called, by some anatomists, the anterior lateral fissure of 
the cord, although no actual fissure exists in this situation. And on either side of 
the posterior median fissure, along the line of attachment of the posterior roots of 
the nerves, a delicate fissure may be seen, leading down to the gny matter which 
approaches the surface in this situation; this is called the posterior lateral fissure 
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of the spinal cord. On tho posterior surface of the spinal cord, on either side of 
the posterior median fissure, is a slight longitudinal furrow, marking off two 
slender tracts, the posterior median columns. These are most distinct in the 
cervical region, but are stated by Foville to exist throughout the whole length of 
the cord. The fissures divide each half of the spinal cord into four columns, an an- 
terior column, a lateral column, a posterior column, and a posterior median column. 

The Anterior column includes all the portion of the cord between the anterior 
median fissure and the anterior lateral fissure, from which the anterior roots of 
the nerves arise, and is continuous with the anterior pyramid of the medulla 
oblongata. 

The Lateral column, the largest segment of the cord, includes all the portion 
between the anterior and ])osterior lateral fissures. It is continuous with the 
lateral column of the medulla. By some anatomists, the anterior and lateral 
columns are included together, under the name of the an tero- lateral column, 
which forms rather more than two-thirds of tho entire circumference of the cord. 

The Posterior column is situated between the posterior median and poste- 
rior lateral fissures. It is continued, above, into the restiform body of tho 
medulla. • 

Tho Posterior median column is that narrow segment of the cord which is seen 
on each side of the posterior median fissure, usually included with the preceding, 
as the posterior column. 

If a transverse section of the spinal cord be made, it will 1)0 seen to consist of 
white and grey nervous matter. The white matter is situated at tho circum- 
ference, the grey matter in the interior. 

The Grey matter presents two crescentic masses, placed one in each lateral half 
of the cord, with their convexities towards one another, and joined by a transverse 
band of grey matter, tho grey commissure. Kach crescentic mass has an anterior 
and posterior horn. 

The posterior horn is long and narrow, and approaches the surface at the pos- 
terior lateral fissure, near which it jiresents a slight enlargement. The grey matter, 
in this situation, is pale and soft, and was called by Rolando, the substantia 
cinerea gelatinosa, being surrounded by a layer of reddish-brown substance. 

Tho anterior horn is short and thick, and docs not quite reach the surface, but 
extends towards the point of attachment of the anterior roots of the nerves. Its 
margin presents a dentate, or stellate appearance. Owing to this peculiar arrange- 
ment of the grey matter, the anterior and posterior horns projecting towards the 
surface, each half of the cord is divided, more or less c.omphdely, into thrive 
columns, anterior, middle, and iiosterior; the anterior and middle being joined, as 
the anterior horn does not (juite reach the surface, to form the antero-lateral 
column. 

The Greg commissure, which connects the two crescentic masses of grey 
matter, is separated from tho bottom of the anterior median fissure by a thick 
layer of white substance, the anterior white commissure; and, from the bottom of 
the posterior fissure by the posterior white commissure. The existence of the 
latter commissure is doubted by some anatomists. The grey commissure con- 
sists of a transverse band of grey matter, and of white fibres, derived from 
the opposite half of the cord and the posterior roots of the nerves. The white 
commissure is formed, jiartly of fibres from the anterior column, and partly 
from the fibrils of the anterior roots of the spinal nerves, which decussate 
as they pass across from one to the other side. 

Tho mode of arrangement of the grey matter, and its amount in proportion to 
the white, vary in different parts of the cord. Thus, the posterior horns are long 
and narrow, in tho cervical region; short and narrower, in tho dorsal; short, but 
wider, in the lumbar region. In the cervical region, the crescentic portions are 
small, the white matter more abundant than in any other region of tho cord. In 
the dorsal region, the grey matter is least developed, the white matter being alsq 
small in quantity. In the lumbar region, the grey matter is more abundant than 
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236. — ^Transverse Sections of 
the Cord. 


in any other region of the corJl. Towards the lower end of the cord, the white 
matter gradually ceases. The crescentic portions of the grey matter gradually 
blend into a single mass, which forms the only (Constituent of its extreme 
point. 

The white matter of the cord forms about seven-eighths of its entire substance. 
It is composed of parjillel fibres collected into compressed, longitudinal bundles, 
between which blood-vessels, supported l)y a deli- 
cate process of pia mater, pass transversely into the 
substance of the cord. 

In the /(Btufty until after the sixth month, a canal, 
continuous with the general ventricular cavity of 
the brain, extends throughout the entire length of 
the spinal cord, formed by the . closing-in of a pre- 
viously open groove. 

In the adults this canal can only be seen at the 
upper part of the cord, extending from the point 
of the calamus scriptorius, in the floor of the fourth 
ventricle, for about half an inch down the centre 
of the cord, where it terminates in a ctil de sac, 
the remnant of the canal being just visible in a 
section of the cord, as a small, pale spot, corre- 
sponding to the centre of the grey commissure, its 
cavity having become obliterated. In some cases 
this canal rcmjiins pervious throughout the whole 
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The Brain and its Membranes. 

Dissection, To examine the brain with its membranes, the skull cap should first be 
removed. This may bo efFoctod by sawing through the external table, commencing, in 
front, about an inch above the margin of tho orbit, and extending, behind, to a level with 
the occipital protuberance. The internal table must then be broken through with the 
chisel and hammer to prevent injury to the investing membranes or brain, and after having 
been loosened, it should bo forcibly detached, when the dura mater will be exposed. The 
adhesion between the bone and tho dura mater is very intimate, and much more so in tho 
young subject than in the adult. 

The membranes of the brain are the dura mater, arachnoid membrane, and pia 
mater. 


• Dura Mater. 

Tho dura mater is a thick and dense inelastic fibrous membrane, which lines the 
interior of tho skull. Its outer surfixco is rough and fibrillated, and adheres closely 
to the inner surface of the bones, forming tlieir internal periosteum; this adhesion 
being more intimate opposite the sutures and at the base of the skull, where it is 
attached to the margin of the foramen magnum, and is here continuous with the 
dura mater lining the spinal canal. Its inner surface is smooth and epithe- 
liated, being lined by the parietal layer of the arachnoid. The dura mater is 
therefore a fibro-scrous membrane, composed of an external fibrous lamella, 
and an internal serous layer. It sends numerous processes inwards, into 
the cavity of the skull, for the support and protection of the different parts 
of tho brain; it is also prolonged to the outer surface of the skull, through the 
various foramina which exist at its base, where it is continuous with the peri- 
cranium, and its fibrous layer fT)rms sheaths for the nerves which pass through 
these apertures. At the base of the skull, it sends a fibrous prolongation into the 
foramen caecum; it lines the olfactory groove, and sends a series of tubular pro- 
longations around the filaments of the olfactory nerves as they pass through the 
cribriform foramina; a prolongation is also continued through the sphenoidal 
fissure into the orbit, and another is continued into the same cavity through the 
optic foramen, forming a shoatli for the optic nerve, which is continued as far as 
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the eye-ball. In certain situations in the skull already mentioned, the fibrous 
layer of this membrane subdivides into two, to form the sinuses for the passage of 
venous blood. Upon the upper surface of the dura mater, in the situation of the 
longitudinal sinus, may be seen numerous small whitish bodies, the glandulse 
Pacchioni. 

Structure. The dura mater consists of white fibrous and elastic tissues, arranged 
in flattened Isiminse, which intersect one another in every direction. 

Its arteries are very numerous, but are chiefly distributed to the bones. Those 
found in the anterior fossa, are the anterior meningeal, from the anterior and pos- 
terior ethmoidal, and internal carotid. In the middle fossa are the middle and 
small mcningejil, from the internal maxillary, and a third branch from the ascending 
pharyngeal, which enters the skull through the foramen lacerum basis cranii. In 
the posterior fossii, are the posterior meningeal branch of the occipital, which 
enters the skull through the jugular foramen, the posterior meningeal, from the 
vertebral, and occasionally meningeal branches from the ascending pharyngeal, 
which enter the skull, one at the jugular foramen, the other at the anterior condy- 
loid foramen. 

The veins which return the blood from the dura mater and partly from the 
bones, anastomose with the diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery: 
these pass from the skull at the foramen spinosuni. 

The 7 ieri^cs of the dura mater, are the recurrent branch of the fourth, and fila- 
ments from the Gasserian ganglion, the ophthalmic nerve, and sym])athetic. 

The so-called Glanduhe Pacchioni are numerous small whitish granulations, 
usually collected into clusters of variable size, which are found in the following 
situations: i. Upon the outer surface of the dura mater, in the vicinity ol* the 
superior longitudinal sinus, being n'ceived into little depr(‘ssions on the inner sur- 
face of the calvarium. 2. On the inner surface of the dura mater. 3. In the supe- 
rior longitudinal sintis. 4. On the pia mater near the margin of the hemispheres. 

These bodies are not glandular in structure, but consist of afibro-cellular matrix 
originally developed from the ])ia mater: by their growth they produce absorption 
or separation of the fibres of the dura mater; in a similar manner they make their 
way into the superior longitudinal sinus, where they are covered by the lining 
membriinc. Tlie cerebral layer of the arachnoid in the situation of these growths 
is usually thickened and opaque, and adlierent to the parietal portion. 

These bodies are not found in infancy, and very rarely until the third y(*ar. 
They are usually found after the seventh year; and ft’om this period they increase 
in number as age advances. Occasionally they are wanting. 

Pkocessks of the Duka Mateu. 

The processes of the dura imiter, sent inwards into the cavity of the skull, are 
three in number, the falx cerebri, the tentorium cerebelli, and the falx cerehelli. 

Thv: falx cerebri^ so named from its sickle-like form, is a strong arched process 
of the dura mater, which descends vertically in the longitudinal fissure between 
the two hemispheres of tlie brain. It is narrow in front, where it is attached to 
the crista galli process of the ethmoid bone, and broad behind, where it is con- 
nected with the upper surface of the tentorium. Its upper margin is convex, and 
attached to the inner surface of the skull as far back as the internal occipital pro- 
tuberance. In this situation it is broad, and contains the superior longitudinal 
sinus. Its lower margin is free, concave, and presents a sharp curved edge which 
contains the inferior longitudinal sinus. 

The tentorium cerehelliy so named from its tent-like form, is a roof of dura mater, 
elevated in the middle, and inclining downwards towards its circumference. It 
covers the upper surface of the cerebellum, sui^porting the posterior lobes of the 
brain, and preventing their pressure upon it. It is attached behind, by its convex 
border, to the transverse ridges upon the inner surface of the occipital bone, and 
there encloses the lateral sinuses; in front, to the superior margin of the petrous 
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portion of the temporal bone, enclosing the superior petrosal sinuses, and from thevf 
apex of this bone, on etieh side, is continued into the anterior and posterior clinoid 
processes. Along the middle line of its upper surface, the posterior border of the 
falx cerebri is attached, the straight sinus being placed at their point of junction. 
Its anterior border is free and concave, and presents a large oval opening for the 
transmission of the crura cerebri. 

The falx cerehelli is a small triangular process of dura mater, received into 
the indentation between the two lateral lobes of the cerebellum behind. Its 
base is attached, above, to the under and back part of the tentorium; its posterior 
margin, to the lower divisioii of the vertical crest on the inner surface of the 
occipital bone. As it descends, it sometimes divides into two smaller folds, which 
are lost on the sides of the foramen magnum. 

Aua cii xoii> Mem hu a \ e . 

The arachnoid {apdyyr}^ eZSov, like a spider’s web), so named from its extreme 
thinness, is the serous membrane which envelopes the brain, and is then reliected 
on the inner surface of the dura mater. Like other serous membranes, it is a 
shut sac, and consists of a parietal and a visceral layer. 

The parietal layer covers the inner surlace of the dura mater, to which it is 
very intimately adherent, and gives this membrane the smooth and polished surface 
which it presents; it is also reflected over those processes which separate the hemi- 
spheres of the brain and cerebellum. 

The visceral layer invests the brain more loosely, being separated from direct 
contact with the cerebral matter by the pia mater, and a quantity of loose areolar 
tissue, the sub-arachnoidcan. On the u|)per surface of the cerebrum the arachnoid 
is thin and transparent, and may be easily demonstrated by injecting a stream of 
air beneath it by means of a blowpipe; it passes over tlie convolutions without 
dip])ing down into the sulci between them. At the base of tlie brain, the arach- 
noid is thicker, and slightly opacpie towards the central part; it covers the ante- 
rior lobes, is extended across between the two middle lobes, so as to leave a 
considerable interval between it and the brain, the anterior suh-arachnoidcan 
space; it is closely adherent to the pons and under surface of the cerebellum, but 
between the hemispheres of the cerebellum and the medulla oblongata another 
considerable interval is left between it and the brain, called the posterior 
sub-arachnoidean space. Tliese two spaces communicate together across the 
crura cerebri. The arachnoid membrane surrounds the nerves which arise from 
the brain, and encloses them in loose sheaths as far as their point of exit from the 
skull, where it becomes continuous with the parietal layer. 

The Suh-arachnoid Space is the interval left between the arachnoid and pia 
mater: this space is narrow on the surface of the hemispheres, but at the base of 
the brain a wide interval is left between the two middle lobes, and behind, be- 
tween the hemispheres of the cereladlum and the medulla oblongata. This space 
is the seat of an abundant serous secretion, the cerebro- spinal fluid, which fills up 
the interval between the arachnoid and pia mater. The sub-arachnoid space 
usually communicates with the general ventricular cavity of the brain, by means 
of an opening in the inferior boundary of the Iburth ventricle. 

The sac of the arachnoid also contains serous fluid; this is, however, small in 
quantity compared with the cerebro-spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic 
tissues intimately blended together. The visceral portion is covered with a layer 
of scaly epithelium. It is almost destitute of vessels, and the existence of nerves 
in it has not been satisfactorily demonstrated. 

The Cerebro-spinal Fluid fills up the sub-arachnoid space, keeping the opposed 
surfaces of the arachnoid membrane in contact. It is a clear limpid fluid, having 
a saltish taste, and a slightly alkaline reaction. According to Lassaigne, it con- 
sists of 98*5 parts of water, the remaining 1*5 per cent, being solid, matters, 
animal and saline. It varies in quantity from two to ten ounces, being most abun- 
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in old persons, and is quickly reproduced. Its chief use is probably to afford 
Mechanical protection to the nervous centres, and to prevent the effects of concus- 
sion communicated from without. 

PiA Mater. 

The pi a mater is a vascular membrane, and derives its blood from the internal 
carotid and vertebral arteries. It consists of a minute plexus of blood-vessels, 
hold together by an extremely fine areolar tissue. It invests the entire surface 
of the brain, dijiping. down between the convolutions and lamina^ and is prolonged 
into the interior, forming the velum inteqmsitum and choroid plexuses of the 
fourth ventricle. Upon the surface of the hemispheres, where it covers the grey 
matter of the convolutions, it is very vascular, and gives off from its inner sur- 
face a multitude of minute vessels, wliich extend perpendicuLarly for some distance 
into the cerebral substance. At the base of the brain, in the situation of the sub- 
stantia ])erforata and locus perf’oratus, a number of long straight vessels are given 
off, which pass through the white matter to reach the grey substance in the inte- 
rior. On the cerebidluin, the membrane is mon? delicate, and the vessels from its 
inner surface are shorter. Upon the crura cerebri and pons Varolii its characters 
are altogether changed; it here presents a dense fd)rou8 structure, marked only 
by slight traces of vascuharity. 

According to Fohmann and Arnold, this membrane contains numerous lym- 
phatic vessels. Its nerves are derived from the sym])athetic, and also from the 
thinl, sixth, seventh, eighth, and accessorius. They accompany the branches of 
the arteries. 


The 

The brain {encephnlorii) is that portion of the cercbro-spinal axis that is con- 
tained ill the cranial cavity. It is divided into four principal parts; viz., the 
cerebrum, the cerebellum, the pons Varolii, and medulla oblongata. 

The Cerebrum forms the largest portion of tlui encephalic mass, and occupies 
a considerable part of the cavity of the cranium, resting in the anterior and 
middle fosste of the base of the skull, and separated posteriorly from the cere- 
bellum by the tentorium cerebelli. About the middle of its under surface is a 
narrow constricted ])ortion, part of which, the crura ceri'bri, is continued onwards 
into the pons Varolii below, and through it to the nu'dulla oblongata and spinal 
cord; whilst another portion, the crura cmM'belli, pass down into the cerebellum. 

The Cerebellum (little brain or aftiu* brain) is situated in the inferior occipital 
fossa*, being separated from the under surface of the posterior lobes of the cere- 
brum by the tentorium c(‘rebelli. It is connected to the rest of the encephalic 
mass by means of connecting bands, called crura\ of these, two ascend to the 
cerebrum, two de,sc(*nd to the medulla oblongata, and two lilend together in front, 
forming the pons Varolii. 

'Fhe Pons Varolii is that portion of the ence])halic mass which rests upon the 
upper part of the basilar j)ro(!ess. It constitutes a sort of centre to the various 
segments al)ove named, receiving, above, the crura from the cerebrum; at the 
sides, the crura from the cerebellum; and, being connected, below, with the medulla 
oblongata. 

The Medulla Oblongata exhmds from the lower border of the pons Varolii to 
the upper part of the spinal enrd. It lies beneath the cerebellum, resting on the 
lower part of the basihir groove of the occipital bone. 

Weight of the Encephalon, The average weight of the brain in the adult male 
is 49^ oz., or a little more than 3 lb. avoirdupois, that of the female 44 oz., the 
average difference between the two being from 5 to 6 oz. The prevailing 
weight of the brain in the male ranges between 46 oz. and 53 oz., and in the 
female, between 41 oz. and 47 oz. In the male, the maximum weight out of 
278 cases was 65 oz., and the minimum weight 34 oz. The maximum weight of 
the adult female brain, out of 19 1 cases, was 56 oz., and the minimum weight 
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31 oz. It appears that the weight of the brain increases rapidly up to the seventh^ 
year, more slowly to between sixteen and twenty, and still more slowly to betwedif 
thirty and forty, when it reaches its maximum. Beyond this period, as age ad-* 
Vances and the mental faculties decline, the brain diminishes slowly in weight 
about an ounce for each subsequent decennial period. These results apply alike 
to both sexes. 

The size of the brain appears to bear a general relation to the intellectual capa- 
city of the individual. Cuvier’s brain weighed rather more than 64 oz., that of 
the late Dr. Abercrombie 63 oz., and that of Dupuytren 62^ oz. On the other 
hand, the brain of an idiot seldom weighs more than 23 oz. 

The human brain is heavier than that of all the lower animals excepting 
the elephant and whale. The brain of the former weighs from 81 b. to 10 lb.,, 
and that of the whale, in ft specimen seventy-five feet long, weighed rather more 
than 5 lb. 

Medulla Oblongata. 

The medulla oblongata is the upper enlarged part of the spinal cord, and ex- 
tends from the upper border of the atlas to the lower border of the ])ons Varolii. 
It is directed obliquely downwards and backwards, its anterior surfaccj resting on 
the basilar groove of the occipital bone, its posterior surface being received into 
the fossa between the hemispheres of the ctTebelhim, forming the fioor of the 
fourth ventricle. It is pyramidal in form, its broad extremity directed up- 
wards, its lower end being narrow at its point of connection with the cord. It* 
measures an inch and a quarter in length, three quarters of an inch in breadth at 
its widest part, and half an inch in thickness. Its surface is mai*ked in the 
median line, in front and behind, by an anterior and posterior median fissure, 
which arc continuous with those of the spinal cord. The anterior fissure contains 
a fold of pia mater, and terminates below the pons in a cuUde-sac^ the foramen 
caecum. The posterior is a deep but narrow fissure, continued upwards along the 
fioor of the fourth ventricle, where it is finally lost. These two fissures divide 
the medulla into two symmetrical halves, each lateral half being subdivided by 
minor grooves into four columns, which, fi'om before l)ackwards, are named, the 
anterior pyramid^ lateral tract and olivary hody^ the restiform body^ the posterior 
pyramid, * 

The Anterior Pyramids are two 
pyramidal-shaped bundles of white 
matter, placed one on either side of 
the anterior median fissure, and sepa- 
rated from the olivary body, which is 
external to them, by a slight depres- 
sion. At the lower border of the 
pons they are somewhat constricted; 
they then become enlarged, and taper 
slightly as they descend, being con- 
tinuous below with the anterior co- 
lumns of the cord. On separating the 
pyramids below, it will be observed 
that the innermost fibres of the two 
form from four to five bundles on each 
side, which decussate with one another; 
this decussation, however, is not form- 
ed entirely of fibres from the pyramids, 
but mainly from the deep portion of 
the lateral columns of the cord which 
pass forwards to the surface between 
i;he diverging anterior columns. The 
outermost fibres do not decussate; they 
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are derived from the anterior columns of the cord, and are continued directly up* 
wards through the pons Varolii. 

Lateral Tract and Olivary Body. The lateral tract is continuous with the 
lateral column of the cord. Below, it is broad, and includes that part of the 
medulla between the anterior pyramid and rcstiform body; but, above, it is 
pushed a little backwards, and narroAved by the projection forAvards of the olivary 
body. 

The Olivary Bodies are two prominent, oval masses, situated behind the ante- 
rior pyramids, from Avhich they are separated by slight grooves. They (‘qual, in 
. breadth, the anterior pyramids, are a little broader above than below, and are 
about half an inch in length, being separated, above, from the pons Varolii, by a 
slight depression. Numerous Avhite fibres {Jihra: arciformes') are seen winding 
around the lower end of each body; sometimes crossing* tlieir surface. 

The llvstiform Bodies are the largest columns of the medulla, and continuous, 
heloAv, Avith the posterior columns of the cord. They are tAvo rounded, cord-like 
eminences, placed betAveen the lateral tracts, in front, and the posterior pyramids, 
behind; from both of Avhich they are separated by slight grooves. As they ascend, 
they diverge from each other, assist in forming the lateral boundaries of the fourth 
v(?ntricle, and then enter the corresponding hemisphere of the cerebellum, forming 
its inferior peduncle. 

The Posterior Pyramids {fasciculi graciles) are two narroAv, white cords, placed 
^ono on each side of the posterior median fissure, and sei)arated from the rcstiform 
bodies by a narroAV groove. They consist entirely of Avhite fibres, and are con- 
tinuous with the posterior median columns of the si)inal cord. These bodies lie 
at first, in close contact. Opposite the apex 
of the fourth ventricle, they form an en- 
largement {processus clavatHs\ and then, 
diverging, are lost in the <‘orresponding 
restiforni body. The upper part of the 
posterior pyramids form tlie lateral bounda- 
ries of the caLamus scriptorius. 

The Posterior surftce of the Medulla 
Ohlongatn forms part of tlie floor of the 
fourth ventricle. It is of a triangular form, 
hounded on each side by the diverging pos- 
terior pyramids, and is that part of the 
ventricle Avhich, from its resemblance to the 
point of a pen, is ctilled the calamus scrip- 
torius. The divergence of these columns, 
and the rcstiform bodies, opens to vicAV the 
grey matter of tin? medulla, Avhich is con- 
tinuous, below, Avith the grey commissure of 
the cord. In the middle line is seen a 
longitudinal furrow, continuous Avith^ the 
posterior median fissure of the cord, termi- 
nating, beloAv, at tlie point of the ventricle, 
in a cul-de-sac, the ventricle of Arantius, 

Avhich descends into the medulla for a slight 
extent. It is the remains of a canal, which, in the fmtus, extends throughout the 
the entire length of the cord. 

Structure. The columns of the cord arc directly continuous with those of the 
medulla oblongata, below; but, higher up, both the Avhite and grey constitu- 
ents are re-arranged before they are continued upwards to the cerebrum and 
cerebellum. 

The Anterior Pyramid is composed of fibres .derived from the anterior column 
of the cord of its own side, and from the lateral . column of the opposite hidf of 
the cord, and is continued upwards into the cerebrum and cerebellum. The 


a 3 8. — Posterior Surface of Medulla 
Oblongata. 
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cerebellar fibres form 'a superficial and deep layer, which pass beneath the 
olive to the restiforni body, and spread out into the structure of the cerebellum. 
A deeper fasciculus encloses the olivary body, and, receiving fibres from it, 
enters the pons as the olivary fasciculus or 
fillet; but the chief mass of fibres from the 
pyramid, the cerebral fibres, enter the pons 
in their passage upwards to the cerebrum. 

The anterior pyramids contain no grey 
matter. 

The Lateral Tract is continuous, be- 
low, with tlio lateral column of the cord. 

Its fibres pass in three diflerent directions. 

The most external join the restiform body, 
and pass to the cerebellum. The internal, more numerous, pass forwards, 
pushing aside the fibres of the anterior column, and form part of the opposite 
anterior pyramid. The middle fibres ascend, beneath the olivary body, to tlie 
cerebrum, passing along the back of the pons, and form, tog(?tlier with fibres from 
the restiform body, the fasciculi teretes^ in tlie floor of the fourth ventricle. 


239. — Transverse Section of 
Medulla Oblongata. 
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240. — ^The Columns of the Medulla Oblongata, and their Connection with the 
Cerebrum and Cercbelliirn. 



Olivary Body. It a transverse section is made through either olivary body, 
it will be found to be a small ganglionic mass, deeply imbedded in the medulla, 
partly appearing on the surface as a sinooth, olive-shaped eminence (fig. 239). It 
consists, externally, of white sul)stance; and internally, of a grey nucleus, the corpus 
dentatum. The grey matter is arranged in the form of a hollow capsule, open 
at its upper and inner part, and presenting a zig-zag, or dentated outline. White 
fibres originate from the interior of this body, by the aperture in the posterior 
part of the capsule. They join with those fibres of the anterior column which 
ascend on the outer side, and. beneath the olive, to form the olivary fasciculus, 
which ascends to the cerebrum. 

The Restiform Body is formed chiefly of fibres from the posterior column of the 
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cord; but it receives some from the lateral column, and a fasciculus from the 
anterior, and is continued, upwards, to the cerebrum and cerebellum. On enter- 
ing the pons, it divides into two fasciculi, above the point of the fourth ventricle. 
The most external one enters the cerebellum : the inner one joins the posterior 
pyramid, is continued up along tlie fourth ventricle,' and, joining the fasciculi 
teretcs, passes up to the cerebrum. 

Septum of the Medulla Oblongata. Above the decussation of the anterior 
pyramids, numerous white fibres extend, from behind forwards, in the median 
line, forming a septum, which subdivides the medulla into two lateral halves. 
Some of these fibres emerge at the anterior median fissure, and form a band which 
curves around the lower border of the olivary body, or passes transversely across 
it, and round the sides of the medulla, forming the arciform fibres of Rolando. 
Others appear in the floor of the fourth ventricle, issuing from the posterior 
median fissure, and form the white striae in that situation. 

Grey Matter of the Medulla Oblongata. The grey matter of the medulla, is a 
continuation of that contained in the interior of the spinal cord, besides a series 
of special deposits, or nuclei. 

In the lower part of the medulla the grey matter is arranged as in the cord, 
but, at the upper part, it becomes more abundant, and is disposed with less 
apparent regularity, becoming blended Avith all the white fibres, except the 
anterior pyramids. The part corresponding to the transverse grey commissure of 
the cord, is exposed to view in the floor of the medulla oblongata, by the diverg- 
ence of the restiform bodies, and posterior pyramids, becoming blended with the 
ascending fibres of the lateral column, and thus forming the fasciculi teretes. 
The lateral crescentic portions but especially the posterior horns, become enlarged, 
blend Avith the fibres of the restiform bodies, and form the tuberculo cinereo of 
Rolando. 

Special deposits of grey iiiathT are found both in (he anterior and posterior 
parts of the medulla; in the former situation, forming the corpus deiitatum 
within the olivary body, and in the latter, a series of special masses, or nuclei, 
connected with the roots of origin of the spinal accessory, vagus, glosso-pharyn- 
geal, and hypo-glossal nerves. 


Pons Vakolii. 

The pons Varolii (mesocephale^ Chaussier) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
below, and the cerebellum behind. It is situated above the medulla oblongata, 
below the crura cerebri, and betAveen the hemispheres of the cerebellum. 

Its under surface presents a. broad transverse band of Avhite fibres, which arches 
like a bridge atTOss the upper part of the medulla, extending between the two 
hemispheres of the cerebellum. This surface projc?ct8 considerably beyond the 
level of these parts, is of a quadrangular form, rests upon the basilar groove of 
the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front tlian behind, 
which lodges the basilar artery; numerous transverse striue are also observed on 
each side, which indicate the course of its superficial fibres. 

Its upper surface forms part of the floor of th(», fourth ventricle, and at each side 
it becomes contrjicted into a thick rounded cord, the crus cerebclli, which enters 
the substance of the cerebellum, constituting its middle peduncle. 

Structure. The pons Varolii consists of alternate layers of transA'crso and longi- 
tudinal fibres intermixed with grey matter (fig. 240). 

The transverse fibres connect together the two lateral hemispheres of the cere- 
bellum, and constitute its great transverse commissure. They consist of a super- 
ficial and a deep layer. The superficial layer passes uninterruptedly acroi^s the 
surface of the pons, forming a uniform layer, consisting of fibres derived from the 
crus cerebclli on each side, which meet in the median line. The deep layer of 
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transverse fibres decussate with the longitudinal fibres continued up from the 
medulla; they also connect the hemispheres of the cerebellum. 

The longitudinal fibres are continued up through the pons. I. From the ante- 
rior pyramidal body. 2. From tlie olivary body. 3. From the lateral and 
posterior columns of the cord, receiving special fibres from the grey matter of the 
pons itself. 

1. The fibres from the anterior pyramid ascend through the pons, embedded 
between two layers of transverse fibres, being subdivided in their course into 
smaller bundles; at the upper border of the pons they enter the crus cerebri, 
forming its fasciculated portion. 

2. The olivary fasciculus divides in the pons into two bundles, one of which 
ascends to the corpora quadrigemina; the other is continued to the cerebrum with 
the fibres of the lateral column. 

3. The fibres from the lateral and posterior columns of the cord, with a bundle 
from the olivary fasciculus, are intermixed with mucli grey matter, and appear in 
the floor of the fourth ventriebi as tlui fasciculi teretes, they ascend to the deep or 
cerebral part of the crus cerebri. 

Septum, The pons is subdivided into two lateral halves by a median septum, 
which extends through its posterior half. The septum consists of antero-posterior 
and transverse fibres. I'he former are derived Irom the floor of the fourth ven- 
tricle and from the transverse liln’cs of the pons, which bend backwards before 
passing across to the opposites side. The latter are derived from the floor of the 
fourth ventricle, they pierce the longitudinal fibres, and are then continued across 
from one to the other side of the medullsi, piercing the antero-posterior fibres. 
The two halves of the pons, in frojit, ai’c connected together by transverse com- 
misural fibres. 


CEJtKniiiJM. lIprER Surface. 

The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left, 
by the great longitudinal fissure. This fissure extends tliroughout the entire 
length of the cerebrum in the middle line, reaching down to the base of the brain 
in front and behind, but inbuTupted in the middle by a broad trsnisverse com- 
missure of white matter, tbo corpus callosum, which connects the two hemi- 
spheres together. This fissure lodges the; falx cerebri, and indicates the original 
development of the brain by two lateral halves. 

Each hemisphere presents an outer surface, which is convex to correspond with 
the vault of the cranium; an inner surface, flattened, and in contact with the oppo- 
site hemisphere, the two forming the sides of the longitudinal fissure; and an 
under surface or base, of more irregular form, which rests, in front, in the anterior 
and middle fossas at the base of the skull, and behind, upon the tentorium. 

Cowcolutions, If the pia mater is removed with the forceps, the entire surface 
of each hemisphere will present a number of convoluted eminences, the convolu- 
tions, separated from each other by depressions {sulci) of various dej^ths. The 
outer surface of each convolution, as well as the sides and bottom of the sulci 
between them, are composed of grey matter, which is here called the cortical 
substance. The interior of each convolution is composed of white matter, white 
fibres also blend with the grey matter at the sides and bottom of the sulci. By 
this arrangement the convolutions are admirably adapted' to increase the amount 
of grey matter without occu])ying much additional space, and also afford a greater 
extent of surface for the fibres to terminate in it. On closer examination, however, 
the grey matter of the cortical substance is found subdivided into four layers, two 
of which are composed of grey and two of white substance. The most external 
is to outer white stratum, not equally thick over all parts of the brain, being most 
marked on the convolutions in the longitudinal fissure and on the under part of 
the brain, especially on the middle lobe, near the descending horn of the lateral 
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ventricle. Beneath the latter is a thick reddish grey lamina, and then another thin 
white stratum; lastly, a tliin stratum of grey matter, which lies in close contact 
with the white fibres of the hemispheres; consequently white and grey lamintB 
alternate with one another in the grey matter of the convolutions. In certain 
convolutions, however, the cortical substance consists of no less than six layers, 
three grey and three white, rtn additional white stratum dividing the most super- 
ficial grey one into two; this is especially marked in those convolutions which 
are situated near the corpus callosum. 

A perfect resemblance between the convolutions does not exist in all brains, nor 
are they symmetrical on the two sides of the same brain. Occasionally the free 
borders or the sides of a deep convolution present a fissured or notched ap- 
pearance. 

The sulci are generally an inch in depth; they also vary in different brains, and 
in different parts of the same brain; they are usually deepest on the outer convex 

241. — Upper Surface of the Brain, the Pia Mater having been removed. 


Great Longitudinal 



surface of the hemispheres; the deepest is situated on the inner surface of the 
hemisphere, on a level with the corpus callosum, and corresponds to the projection 
in the posterior horn of the lateral ventricle, the hippocampus minor. 

The number and extent of the convolutions, as well us tlieir depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of arrangement as we ascend from the lowest mam- 
insilia up to man. Thus they are absent in some of the loAver orders of this class, 
and they increase in number and extent through the higher orders. In man they 
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present the most complex arrangement. Again, in the child at birth before the 
intellectual faculties are exercised, the convolutions have a very simple arrange- 
ment, presenting few undulations; and the sulci between them are less deep 
than in the adult. In old age, when the mental fjiculties have diminished in 
activity, the convolutions become much less prominently marked. 

Those convolutions which are the largest and most constantly present, are the 
convolution of the corpus callosum, the convolution of the longitudinal fissure, the 
supra-orbital convolution, and the convolutions of the outer surface of the hemi- 
sphere. 

The Convolution of the Corpus Callosum {gyrus fornicatus) is always well 
marked. It lies parallel with the u})per surface of the corpus callosum, com- 
mencing, in front, on the under surface of the brain in front of the anterior per- 
forated space; it winds round the curved border of the corpus callosum, and 
passes along its upper surface as far as its posterior extremity, where it is 
connected with the convolutions of the posterior lobe; it then curves downwards 
and forwards, embracing the cerebral pedunchj, passes into the middle lobe, forming 
the hippocampus major and terminates just behind the point from whence it 
arose. 

The Supra^orhitar Convolution on the under surface of the anterior lobe is 
well marked. 

The Convolution of the Longitudinal Fissure bounds the margin of the fissure 
on the upper surface of the hemisphere. It commences on the under surface of 
the brain, at the anterior perforated spot, passes forwards along the inner margin of 
the anterior lobe, being here divided by a deep sulcus, in which the olfactory nerve 
is received; it then curves over the anterior and upper surface of the hemisphere, 
along the margin of the longitudinal fissure, to its posterior extremity, where it 
curves forwards along the under surface of the hcmisjdiere as far as the middle 
lobe. 

The convolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and the most complicated 
convolutions of the brain, frequently becoming branched lik(j the letter Y in their 
course upwards and backwards towards the longitudinal fissure: those convolutions 
attain their greatest development in man, and ai*e especially characteristic of the 
human brain. They are seldom symmetrical on the two sides. 

Cekebkum. Under Surface or Base. 


The under surface of each hemisphere presents a subdivision, as already men- 
tioned, into three lobes, named, from their position, anterior, middle, and pos- 
terior. 

The anterior lohe^ of a triangular form, with its apex backwards, is somewhat 
concave, and rests upon the convex surface of the roof of the orbit, being sepa- 
I'ated from the middle lobe by the fissure of Sylvius. The middle lohe^ which is 
more prominent, is received into the middle fossa of the base of the skull. The 
posterior lobe rests upon the tentorium, its extent forwards being limited by the 
ainterior margin of the cerebellum. 

The various objects exposed to view on the under surface of the cerebrum in 
the middle line are here arranged in the order in which they are met with from 
before backwards. 


Longitudinal fissure. 

Corpus callosum and its peduncles. 
Lamina cinerea. 

Olfactory nerve. 

Fissure of Sylvius. 

Anterior perforated space. 

Optic commissure. 

The Longitudinal Fissure separates the 


Tuber cinereum. 

Infundibulum. 

Pituitary l)ody. 

Corpora albicantia. 

. Posterior perforated space. 
Crura cerebri. 

two hemispheres from one another; it 
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divides the two anterior lobes in front; and on raising the cerebellum and pons^ it 
will be seen completely separating the two posterior lobes, the intermediate por- 
tion of the fissure being arrested by the great transverse band of white matter, 
the corpus callosum. Of these two portions of the longitudinal fissure, that which 
separates the posterior lobes is the longest. In the fissure between the two ante- 
rior lobes the anterior cerebral arteries may be seen ascending to the corpus 
callosum ; and at the back part of this portion of the fissure, the anterior curved 
portion of the corpus callosum descends to the base of the brain. 


242. — Base of the Brain. 



The Corjms Callosum terminates at the base of the brain by a concave margin, 
which is connected with the tub(T cinereum through the intervention of a thin 
layer of grey substance, the lamina cinerea. This may be exposed by gently 
raising and drawing back the optic commissure. A broad white band may bo 
observed on each side, passing from the under surface of the corpus callosum in 
front, backwards and outwards, to the commencement of the fissure of Sylvius; 
these bands ai*e called tlie peduncles of the corpus callosum. Laterally, the 
corpus callosum extends into the anterior lobe. 

The Lamina Cinerea is a thin layer of grey substance, extending backwards 
from the termination of the corpus callosum above the optic commissure to the 
tuber cinereum; it is continuous on eitlier side with the grey matter of the ante- 
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rior perforated space, and forms the anterior part of the inferior boundary of the 
third ventricle. 

The Olfactory Nerve\ with its bulb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The Fissure of Sylvius separates the anterior and middle lobes, and lodges the 
middle cerebral artery. At its entrance is seen a point of medullary substance, 
corresponding to a subjacent band of white fibres, connecting the anterior and 
middle lobes, and called the fasciculus uncifomtis\ on following this fissure out- 
wards, it divides into two branches, which enclose a triangular-shaped prominent 
cluster of isolated convolutions, the island of ReiL These convolutions, from 
being covered in by the sides of the fissure, are called the gyri operti. 

The Anterior Perforated Space is situated at the inner side of the fissure of 
Sylvius. It is of a triangular shape, bounded in front by the convolution of 
the anterior lobe and roots of the olfactory nerve; behind, by the optic tract; ex- 
ternally, by the middle lobe and commencement of the fissure of Sylvius; internally, 
it is continuous with the lamina cinerca, and crossed by the peduncle of the corpus 
callosum. It is of a greyish colour, and corresponds to the under surlace of the 
corpus striatum, a large mass of grey matter, situated in the interior of the brain; 
it has received its name from being perforated by n\nnerous minute apertures for 
the transmission of small straight vessels into the substance of the corpus striatum. 

The Optic Commissure is situated in tlie middle line, immediately behind tlie 
lamina cinerea. It is the point of junction between the two optic nerves, . 

Immediately behind the diverging optic tracts, and between them and the 
peduncles of the cerebrum (crura cerebri) is a lozenge-shaped interval, the inter- 
peduncular space, in which are found the following parts, arranged in the following 
order from before backwards: the tuber cinereum, infundibulum, pituitary body, 
cor])ora albicantia, Jind the posterior perforated spaetj. 

The Tuber Cinereum is an eminence of grey substance, situated between the 
optic tracts and the corpora albicantia; it is connected with the surrounding parts 
of the cerebrum, forms part of the floor of the third ventricle, and is continuous 
with the grey substance in that cavity. From the middle of its under surface, a 
conical tubular process of grey matter, about two lines in length, is continued 
downwards and forwards to be attached to the posterior lobe of the pituitary 
body; this is the infundibulum. Its canal, funnel-shaped in form, communicates 
with that of the third ventricle. 

The Pituitary Body is a small reddish-grey vascular mass, weighing from five 
to ten grains, and of an oval form, situated in the sella Turcica, in connection with 
which it is retained by the dura mater which forms the inner wall of the cavernous 
sinus. It is very vascular, and consists of two lobes, separated from one anotluu* 
by a fibrous lamina. Of these, the anterior is the larger, of an oblong form, and 
somewhat concave behind, where it receives the posterior lobe, which is round. 
The anterior lobe consists externally of firm yellowish-grey substance, and inter- 
nally of a soft pulpy substance of a yellowish-white colour. The posterior lobe is 
darker than the anterior. In the foetus it is larg(;r proportionally than in the 
adult, and contains a cavity wliich communicates through the infundibulum with 
the thitd ventricle. In the adult it is firmer and more solid, and seldom contains 
any cavity. Its structure, especially the anterior lobe, is similar to that of the 
ductless glands. 

The Corpora Albicantia are two small round white masses, each about the 
size of a pea, placed side by side immediately behind the tuber cinereum. They 
are formed by the anterior crura of the fornix, hence called the bulbs of the 
fornix^ which, after descending to the base of the brain, are folded upon them- 
selves, before passing upwards to the thalami optici. They are composed exter- 
nally of white substance, and internally of grey matter; the grey matter of the 
two being connected by a transverse commissure of the same material. At an 
early period of foetal life they are blended together into one large mass, but 
become separated about the seventh month. 
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The Posterior Perforated Space {Pons Tarini) corresponds to a whitish-grey 
substance, placed between the corpora albicantia in front, the pons Varolii behind, 
and the crura cerebri on cither side. It forms the back "part of the floor of the 
third ventricle, and is perforated by numerous small oriflccs for the passage of 
blood-vessels, to the thalami optici. 

The Crura Cerebri {Peduncles of the Cerebrum) are two thick cylindrical 
bundles of white matter, which emerge from the anterior border of the pons, and 
diverge as they pass forwards and outwai'ds to enter the under part of either 
hemisphere. Each crus is about three-quarters of an incli in length, and some- 
what broader in front than behind. They are marked upon their surface with 
longitudinal striae, and each is crossed, just before entering the hemisphere, by a 
flattened white band, the optic tract, which is adherent by its upper border to the 
peduncle. In its interior is contained a mass of dark grey matter, called locus 
niger. The tliird nerves may be seen emerging from the inner side of either 
crus; and the fourth nerve winding around its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons, separated by a mass of grey matter, the locus 
niger. 

The Superficial Longitudinal Fibres are continued upwards, from the anterior 
pyramids to the cerebrum. They consist of coarse fasciculi, which form the free 
part of the crus, and have received the name of the fasciculated portion of the 
peduncle, or crust. 

The Deep Layer of Longitudinal Fibres are continued upwards, to the cere- 
brum, from the lateral and posterior columns of the medulla, and from the olivary 
fasciculus, these fibres consisting of some derived from the same, and others from 
the opposite lateral tract of the medulla. More deeply, are a layer of finer fibres, 
mixed with grey matter, derived from the cerebellum, blended with the former. 
The cerebral surface of the crus cerebri is formed of these fibres, and is named the 
tegmentum. 

The T^ocus Niger is a mass of grey matter, situated between the superficial 
and deep layer of fibres above described. It is ])laced nearer the inner than the 
outer side of this body. 

The posterior lobes of the cerebrum arc concealed fpom view by the upper 
surface of the cerebellum, and pons Varolii. When these parts are removed, the 
two hemispheres are seen to be separated by the^ great longitudinal fissure, this 
fissure being arrested, in front, by the posterior rounded l)order of the corpus 
callosum. 

General Arrangement of the Parts composing the Cerebrum. 

As the peduncles of the cerebrum enter the hemispheres, they diverge from 
one another, so as to leave an interval between them, the interpeduncular space. 
As they ascend, the component fibres of each pass through two large masses of 
grey matter called the ganglia of the brain, the thalami optici, and corpora 
striata, which project as rounded eminences from the upper and inner side of each 
peduncle. The hemispheres are connected together, above these masses,, by the 
great transverse commissure, the corpus callosum, and the interval left between 
its under surface, the upper surface of the ganglia, and the parts closing the 
interpeduncular space, forms the general ventricular cavity. The upper part of 
this cavity is subdivided into two, by a vertical septum, the septum lucidum; and 
thus the two lateral ventricles are formed. The lower part of this cavity forms 
the third ventricle, which communicates with the lateral ventricles, above, and 
with the fourth ventricle, behind. The fifth ventricle is the interval left between 
the two layers composing the septum lucidum. 

Interior op the Cerebrum. 

If the upper part of either hemisphere is removed with a scalpel, about half an 
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inch above the level of the corpus callosum, its internal white matter will be 
exposed. It is an oval-shaped centre, of white substance, surrounded on all sides 
by a narrow, convoluted margin of grey matter, which presents an equal thickness 
in nearly every part. This white, central mass, has been called the centrum ovale 
minus. Its surface is studded with numerous minute red dots (^puncta vasculosa\ 
produced by the escape of blood from divided blood-vessels. In inflammation, or 
great congestion of the brain, these are very numerous, and of a dark colour. If 
the remaining portion of the hemispheres are slightly separated from one another, 
a broad band of white substance will be observed connecting them, at the bottom 
of the longitudinal fissure: this is the corpus callosum. The margins of the 
hemispheres, which overlap this portion of the brain, are called the labia cerebri. 
It is a part of the convolution of the corpus callosum {gyrus fornicatus\ already 
described; and the space between it and the uppe^r surface of the corpus callosum, 
has been termed the ventricle of the corpus callosum. 

The hemispheres should now be sliced ofl^ to a level with the corpus callosum, 
when the white substiince of that structure will be seen connecting together both 
hemispheres. The large expanse of medullary matter now exposed, surrounded 
by the convoluted margin of grey substance, is called the centrum ovale majus of 
Vieussens. 

243. — Section of the Brain. Made on a Level with the Corpus Callosum. 



The Corpus Callosum is a thick stratum of transverse fibres, exposed at the 
bottom of the longitudinal fissure. It connects the two hemispheres of the brain, 
forming their great transverse commissure; and forms the roof of a space in the 
interior of each hemisphere, the lateral ventricle. It is about four inches in 
length, extending to within an inch and a half of the anterior, and to within two 
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inches and a half of the posterior, part of the brain. It is somewhat broader 
behind than in front, and it is thicker at either end than in its central part, being 
thickest behind. It presents a somewhat arched form, from before backwards, 
terminating anteriorly in a rounded border, which curves downwards and back- 
wards, between the anterior lobes to the base of the brain. In its course, it forms 
a distinct bend, named the knee^ or genUy and the reflected portion, named the 
heak (rostrum)^ becoming gradually narrower, is attached to the anterior cerebral 
lobe, and is connected, through the lamina cinerea, with the optic commissure. 
The reflected portion of the corpus callosum gives off, near its termination, two 
bundles of white substance, which, diverging from one another, pass backwards, 
across the anterior perforated space, to the entrance of the Assure of Sylvius. 
They are called the peduncles of the corpus callosum. Posteriorly, the corpus 
callosum forms a thick, rounded fold, which is free for a little distance, as it 
curves forwards, and is then continuous with the fornix. On its upper surface, 
its fibrous structure is very apparent to the naked eye, being collected into coarse, 
transverse bundles. Along the middle line, is a linear depression, the raphe, bounded 
laterally by two or more slightly elevated longitudinal bands, called the strice 
longitudinales^ or nerves of Lancisi; and, still more externally, other longitudinal 
striae are seen, beneath th(? convolution, which rests on the corpus callosum. Thest? 
are the striae longitudinales laterales. The under surface of the corpus callo.lum 
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is continuous behind with the fornix, being separated from it in front by the sep- 
tum lucidum, which forms a vertical partition between the two ventricles. On 
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either side, the fibres of the corpus callosum penetrate into the substance of the 
hemispheres, and connect together the anterior, middle, and part of the posterior 
lobes. It is the increased aggregation of fibres derived from the anterior and 
posterior lobes, which explains the great thickness of the two extremities of this 
commissure. 

An incision should now be made through the corpus callosum, on either side of the 
raphe, when two large irregular cavities will be exposed, which extend throughout the 
entire length of each hemisphere. These are the lateral ventricles. 

The Lateral Ventricles are serous cavities, formed by the upper part of the 
general ventricular space in the interior of the brain. They are lined by a thin 
diaphanous lining membrane, covered with ciliated epithelium, and moistened by a 
serous fluid, which is sometimes, even in health, secTcted in considerable quantity. 
These cavities are two in number, one in (>ach hemisphere, and th(*y ai*e sepa- 
rated from each other by a vertical septum, the septum lucidum. 

Each lateral ventricle consists of a central cavity, or body, and three smaller 
cavities, or cornua, which extend from it in different directions. The anterior 
cornu, curves forwards and outwards, into the substance of the anterior lobe. The 
posterior cornu, called the digital cavity^ curve's backwards into the posterior lobe; 
Thfe middle cornu, descends into the middle lolx'. 

The Central Cavity^ or body of the lateral ventricle, is triangular in form. It 
is bounded, above, by the under surface of the corpus callosum, which forms the 
roof of the cavity. Internally, is a vc'rtic.al parlitioii, the septum lucidum, which 
separates it from the opposite ventricle, and connects the und(‘r surface of the 
cor{)US callosum with the fornix. Its floor is I'oi’med by the following parts, 
enumerated in their order of position, from iH'fore backwards, the corpus striatum, 
tamia semicircularis, thalamus opticus, choroid ])lexus, (corpus fimbriatum, jmd 
fornix. 

The Anterior Cornu is triangular in form, passing outwards into the anterior 
lobe, and curving round the anterior extremity of the corpus striatum. It is 
bounded, above and in front, by the corpus callosum; beJiind, by the corpus 
striatum. 

The Posterior Cornu^ or digital cavity, curves backwards into the substance of 
the posterior lobe, its direction being backwards and outwards, and then inwards. 
On its floor is seen a longitudinal eminence, which corresponds with a deep sulcus 
between two convolutions: this is Ccalled the hippocampus minor, Iletween the 
middle and posterior horns, a smooth eminence is observed, which varies con- 
siderably in size in different subjects. It is called the eminentia collateralis. tr \ 

The Corpus Striatum (superior ganglion of the cerebrum), has received its 
name from the striated appearance which its section presents, from white libres 
diverging through its substance. The intra-ventricular portion is a large pear- 
shaped mass, of a grey colour externally; its broad extremity is directed forwards, 
into the fore-part of the body, and anterior cornu of the lateral ventricle; its 
narrow end is directed outwards and backwards, being separated from its fellow 
by the thalami optici; it is covered by the serous lining of the cavity, and crossed 
by some veins of considerable size. The extra- ventricular portion is imbedded 
ill the. white substance of the hemisphere. 

The Tcenia Semicircularis is a narrow, whitish, semi-trsmsparent band, of 
medullary substcance, situated in the depression between the corpus striatum and 
thalamus opticus. Anteriorly, it descends in connexion with the anterior pillar 
of the fornix; behind, it is continued into the descending horn of the ventricle, 
where it becomes lost. Its surface, especially at its fore-part, is transparent, and 
dense in structure, and was called by Tarinus the horny hand. It consists of 
longitudinal white fibres, the deepest of which run between the corpus striatum 
and thalamus opticus. Beneath it is a large vein {vena corporis striati), which 
receives numerous smaller veins from the surface of the corpus striatum, and 
thalamus opticus, and terminates in the venai Galeni. 
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The Choroid Plexus is a highly vascular, fringe-like membrane, occupying the 
margin of the fold of pia mator {velum interpositum)^ in the interior of the brain. 
It extends, in a curved direction, across the floor of the lateral ventricle. Li front, 
where it is small and tapering, it communicates with the choroid plexus of the 
opposite side, through a large oval aperture, the foramen of Monro. Poste- 
riorly, it descends into the middle horn of the lateral ventricle, where it joins with 
the pia mater through the transverse fissure. In structure, it consists of minute, 
and highly vascular villous processes, the villi being covered by a single layer of 
epithelium, composed of large, round corpuscles, containing, besides a central 
nucleus, a bright yellow spot. The arteries of the choroid plexus enter the ven- 
tricle at the descending cornu, and, after ramifying through its substance, send 
branches into the substance of the brain. The veins of the choroid plexuses ter- 
minate in the venae Galeni. 

The Corjms Fimhriatum^ or Tania Hippocampi^ is a narrow, white, tape-like 
band, situated immediately behind the choroid plexus. It is the lateral edge of 
the posterior pillar of the fornix, and is attached along the inner border of the 
hippocampus major as it descends into the middle horn of the lateral ventricle. 
It may be traced as far as the pes hippocampi. 


245. — The Fornix, Velum Intcrpositurn, and Middle or Descending Cornu of 
the Lateral Ventricle. 



The Thalami Optici and Fornix will be described when more completely ex- 
posed, in a later stage of the dissection of the brain. 
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The middle comii should now be exposed, throughout its entire extent, by introducing 
the little linger |;ently into it, and cutting through the hemisphere, between it and the 
surface, in the direction of the cavity. 

The Middle^ or Descending Cornu^ the largest of the three, travorsies the 
middle lobe of the brain, forming in its course a remarkable curve round the 
back of the optic thalamus. It passes, at first, backwards, outwards, and down- 
wards, and then curves around the crus cerebri, forwards and inwards, nearly to 
the point of the middle lobe, close to the fissure of Sylvius. Its superior bound- 
ary is formed by the medullary substance of the middle lobe, and the under surface 
of the thalamus opticus. Its inferior boundary presents for examination the 
following parts: The hippocampus major, pcs hippocampi, pes accessorius, corpus- 
fimbriatum, choroid plexus, fascia dentata, transverse fissiin^. 

The Ifippocampus Major ^ or Cornu Ammouis^ so called from its resemblance 
to a ram’s horn, is a white eminence, of a curved tdongate form, extending along 
the entire length of the fioor of the middle horn of the lateral ventricle. At its 
lower extremity it becomes enlarged, and presents a number of rounded elevations 
with intervening.depressions, which, from presenting some resemblance to the 
claw of an animal, is called the pes hippocampL If a transverse section is made 
through the hippocampus major, it will be seen that this eminence is the inner 
surface of the convolution of the corpus callosuin, doubhid upon itself like a horn, 
the white convex portion projecting into the cavity of the ventriede; the grey 
portion being on the surface of tlie cerebrum, the (‘dg(i of which, slightly indent(?d, 
forms the fascia dentata. The white matter of the hippocampus major is conti- 
nuous through the corpus fimbriatum, with the fornix and corpus callosum. 

The Pcs Accessorius, or E/nhientla CoUaleralis, has l)een already mentioned, as 
a white eminence, varying in size, placed between the hippocampus major and 
minor, at the junction of the posterior with the descending cornu. Like the 
hippocam|)i, it is formed by wliite matter corresponding to one of the sulci, 
between two convolutions protruding into the cavity of the ventricle. 

The Corpus Fimbriatum {Tcenia Hippocampi), is a narrow, tape-like band, 
attacluid along the inner concave border of the hiiipocampus major, and reaching 
down as far as* the pes liippocsimpi. It is a continuation of the posterior pillar of* 
the fornix, prolonged from th (5 central cavity of the lat.(*ral ventricle. 

Fascia Dentata, On scfiarating the inner border of the corpus fimbriatum 
from the choroid plexus, and raising the edge of the former, a serrated band of 
grey substance, the edge of the grey substance of the middle lobe, will be seen 
beneath it: this is the fascia dentata. Correctly speaking, it is placed external to 
the cavity of the descending cornu. 

The Transverse Fissure is seen on sep«*irating the corpus fimbriatum from the 
thalamus opticus. It is situated beneath the fornix, extending from the middle 
line behind, downwards on either side, to the end of the descending cornu, being 
bounded on one side by the fornix and the hemisphere, and on the other by the 
thalamus opticus. Through this fissure the pia mater passes from the exterior of 
the brain into the ventricles, to form the choroid plexuses. Where the pia mater 
projects into the lateral ventricle, beneath the edge of the fornix, it is covered by 
a prolongation of the lining membrane, which excludes it from the cavity. 

T\\g Septum Lucidum forms the internal boundary of the lateral ventricle. It 
is a thin, semi-transparent seiitura, attached, above, to the under surface of the 
corpus callosum; below, to the anterior part of the fornix; and, in front of this, 
to the prolonged portion of the corpus callosum. It is triangular in form, broad 
in front, and narrow behind, its surfaces looking towards the cavities of the 
ventricles. The septum consists of two laminas, sepjirated by a narrow interval, 
the fifth ventricle. 

Each lamina consists of an internal layer of white substance, covered by the 
lining membrane of the fifth ventricle; and an outer layer of grey matter, covered 
by the lining membrane of the lateral ventricle. The cavity of tlie ventricle is 
lined by a serous membrane, covered with epithelium, and contains fluid. In the 
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fcctus, and in some animals, this cavity communicates, below, with the third 
ventricle; but in the adult, it fomis.^ s^.paratc cavity. In cases of serous effusion 
into the ventricles, the. septum is often found softened and partially broken 
down. . . 

The fifth ventricle may bo exposed by cutting throug]^ the septum, and attached portion 
of the corpus callosum, with the scissors ; after ezM^ing which, the corpus csdlosum 
should be cut across, towards its anterior ijai-t, and tne two portions carefully dissected, 
the one forwards, the other backwards, when the fornix will be exposed. 

The Fornix is a longitudinal lamella, of fibrous matter, situated beneath the 
corpus eallosnni, with wliich it is continuous behind, but separated from it in 
front by the septum luciduni. It may be divided along the middle line into two 
symmetrical halves, one for eitluT heinis[)here. These two portions are joined 
together in the middle line, where they form the body, but are separated from one 
another in front and behind; in front, forming the anterior crura, and behind, 
the posterior crura. 

The hodt/ of the fornix is triangular in form; narrow in front, broad behind. 
Its upper surface is connected, in the median line, to the septum lucidum in front, 
and the corpus callosum behind. Its under surface rests upon tlic velum interpo- 
siturn, wdiicli separates it from the third ventricle, and the inner portion of the 
optic thalami. Its lateral edges form, on each side, part of the floor of the lateral 
ventricles, and are in contact with the choroid ])lexusos. 

The anterior crura ar(di downwards towards the base of the brain, separated 
from each other l)y a narrow interval. They are composed of white fibres, which 
descend through a (piantity of grey matter in the lateral walls of the third ven- 
tricle, and are plac(*<l imnuMliatidy ludiind the anterior commissure. At the base 
of the brain, the white fibres of each crus form a sudden curve u])on themselves, 
spread out and form the outer j)art of the corresponding corpus albicans, from 
which point they may be traced upwards into the substance of the corresponding 
thalamus opticus. The ant(*rior crura of the fornix are connected in their course 
with the optic commissure, the white fibres covering the optic thalamus, the 
peduncle of the pineal gland, and the sup(*rficial fibres of the tamia seniicircu- 
hiris. 

The posterior crura^ at their commencement, are intimately conneeted by 
their upper surfaces with the corpus callosum; diverging from one another, 
they pass downwards into the descending horn of the lateral ventricle, being 
continuous with the concave border of the hippocampus major. The lat(?ral 
thin edges of tin? y)osterior crura have received the name corpus Jimhriatum^ 
already described. On the under surface of the fornix, towar<ls its posterior part, 
lietween the diverging posterior crura, may be seen some transverse lines, and 
otliers longitudinal or oblique. This appearance has been termed the lyra^ from 
the fjxncied resemblance it bears to the strings of a harp. 

Between the anterior pillars of the fornix and the anterior extremities of the 
thalami optici, an oval aperture is seen on each side, the foramen of Monro. The 
two openings descend towards the middle line, and joining together, lead into the 
ui:)per part of the thjrd ventricle. These openings form a transverse communica- 
tion betwci*n the lateral ventricles, .and below with the third ventricle. 

Divide the fornix across anteriorly, and reflect the two portions, the one forwards, the 
other backwards, when the velum interpositum will be exposed. 

The Velum Interpositum is a vascular membrane, reflected from the pia mater 
into the interior of tlui brain through the transverse fissure, passing beneath the 
posterior rounded Ixorder of the corpus callosum and fornix, and above the corpora 
quadrigemina, pineal gland, and optic thalami. It is of a triangular form, and 
sepanites tKlTunder surface of the body of the fornix from the c.*ivity of the third 
ventricle. Its posterior border forms an almost complete investment for the pineal 
gland. Its anterior extremity, or apex, is bihd; each bifurcation being continued 
into the corresponding lateral ventricle, behind •the anterior crura of the fornix, 
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forming the anterior extremity of the choroid plexus. On its under surface are 
two vascular fringes, which diverge from e«ieh other behind, and project into the 
cavity of the third vontrick. I^licso arc the clioroid plexuses of the third ven- 
tricle. To its lateral margins are connected the choroid plexuses of the lateral 
ventricles. The arteries of the velum interpositum enter from behind, beneath 
the corpus callosum. Its vei^: the vena; Galoni, two in number, run along its 
under surface; they are formed by the vcme corporis striati Jind the vena; plexus 
choroides: the vena; Galeni unite posteriorly into a single trunk, whicli terminates 
in the straight sinus. 

The velum interpositum should now be removed. This must be effected carefully, 
especially at its posterior part, where it invests the pineal gland ; the thalami optici will 
then be exposed with the cavity of the thinl ventricle between them (fig. 246), .f * 

246. — The Third and Fourth Ventricles. 



The Thalami Optici {Superior Ganglia of the Cerebrum) are two large 
oblong masses, placed between the diverging portions of the corpora striata; they 
are of a white colour supcrficifilly, internally they are composed of white fibres 
intermixed with grey matter. Each thalamus rests upon its corresponding crus 
cerebri, which it embraces. Externallg^ it is bounded by the corpus striatum and 
taenia semicircularis, and is continuous with the hemisphere. Internally^ it forms 
the lateral boundary of the third ventricle; and running along its upper border is 
seen the peduncle of the pineal gland. Its upper surface is free, being partly 
seen in the lateral ventricle; it fs partly covered by tlie fornix, and marked in 
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front by eminence, the unterior tubercle. Its under surface forms tlie roof of 
rlie descending cornu of tlie lateral ventricle; into it the crus cerebri passes. Its 
posterior and inferior pnrt^ which ])rojecta into the descending liorii of the lateral 
veiitri(de, presimts tAvo sinnll round eminences, the iii^mal and external geniculate 
bodies. Its anterior extremity^ which is narrow, forms the posterior boundary of 
the foramen of Monro. 

The Third Ventriele is the narrow oblong fissure placed between the thahimi 
optici, and exlending to the base of the brain. It is bounded above by tlie under 
surface of the velum interpositum, from which are suspended the choroid plexuses 
of the third ventricle, and laterally by two white tracts, one on either side, the 
peduncles of the pineal gland. Its floor, somewhat oblique in its direction, is 
formed, from before backAvards, by the parts which close the interiieduncular 
S})ace, viz., the lamina cinerea, the tuber cinereum and infundibulum, the corpora 
albicantia, and the locus perforatus; its sides, by the optic tbalami; in front, by 
the anterior crura of the fornix and part of the anterior commissure; behind, by 
the posterior commissure and the iter a tertio ad qnnrtiim ventriculum. 

Tiie cavity of the third ventricle is crossed by three commissures, named, from 
tlieir position, anterior^ middle^ and posterior. 

The Anterior Co/nmissure is a rounded cord of Avhite fibres, placed in front of 
the anterior crura of the fornix. It perforates Ihe corpus striatum on eilher side, 
and spreads out into the substance of the heinisph(‘res, over the roof of the de- 
scending horn of the lateral ventricle. 

The Middle or Soft Commissure consists almost entiridy of grey matter. It 
connects together the thahimi optici, and is continuous Avith the grey matter lining 
the anterior ])art of the third ventricle. 

The Posterior Commissure^ smaller than the anterior, is a flattened Avliite band 
of tii)res, connecting together the tAA'o tbalami optici posteriorly. It bounds the 
third A'entrlcle yxisteriorly, and is placed in front of and beneath the pineal gland, 
aboA'e the o])(*ning leading to the fourth Acntricle. 

The third ventricle has four openings connectcxl Avith it. In front arc two oval 
apertures, one on either side, the foramina of Monro, tlirougli Avhich the third 
communicates Avith the lateral ventricles. Behind, is a third opening leading into 
the i'ourth ventricle by a canal, the aqueduct of Sylvius, or iter a tertio ad quartum 
ventriculum. The fourth, situated in the anterior part of the floor of tin? ven- 
tricle, is a deep i)it, Avhich lea<ls doAvunvards to the fun m* I -shaped cavity of tlie 
infundibulum iifer ad infundibulum). 

The lining membrane of the lateral ventricles is continued through the foramina 
of Monro into the third ATUitricle, and extemis along the iter a tertio into the 
fourth ventricle; at the bottom of the iter ad infundibulum it ends in a cul-de-sac. 

Grey Matter of the Third Ventriele. A layer of grey matter coA^ers the greater 
part of the surface of the third ventricle. In the floor of this cavity it exists in 
great abundance, and is prolonged upAA^ards on the sid(?s of the thalami, extending 
across the cavity as the soft commissure; below, it enters into the corpora albi- 
cantia, surrounds in part the anterior pillars of the fornix, and ascends on the 
sides of the septum lucidum. 

Beliind the third ventricle, and in front of the cerebellum, are the corpora 
quadrigemina., and resting upon these the pineal gland. 

The Pineal Gland {Conarinm'), so named from its peculiar shape (pinus, the 
fruit of the fir), is a small reddish-grey body, conical in form, jilaced immediately 
behind the posterior commissure, and lietween the nates, upon which it rests. It 
is retained in its position by a duplicaturc of pia mater, derived from the under 
surface of the velum interpositum, Avhich almost completely invests it. The pineal 
gland is about four lines in length, and from two to three in width at its base, and is 
said to be larger in the child than in the adult, and in the female than in the male. 
Its base is connected with the cerebrum by some transverse commissural fibres 
derived from the posterior commissure, and by four slender peduncles, formed of 
medullary fibres. Of these, the two superior pass forwards upon the upper and 
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inner margin of the optic thalami, to the anterior crura of the fornix, with which 
they become blended. The inferior peduncles pass vertically downwards from 
the base of the pineal body, along the back part of the inner surface of the thalami, 
and are only seen on a longitudinal vertical section through the gland. The 
pineal gland is very vascular, and consists chiefly of grey matter, with a few 
medullary fibres. In its base is a small cavity, said by some to communicate with 
that of the third ventricle. It contahis a transparent viscid fluid, and occasion- 
ally a quantity of sabulous matter, named acervulus cerebri^ composed of phos- 
phate and carbonate of lime, phosphate of magnesia and ammonia, with a little 
animal matter. These concretions are almost constant in tlieir existence, and are 
found at all periods of life. When this body is solid, the sabulous matter is found 
upon its surface, and occasionally upon its peduncles. 

On the removal of tho pineal body and adjacent portion of pia mater, the corpora 
cpiadrigemina arc exposed. 

The Corpora or Tuhercula Qttadrigemiua {optic lobes) are four rounded 
eminences placed in pairs, two in front, two behind, and separated from another 
by a crucial depression. Tliey are situated immediatedy behind tlic third ventricle 
and posterior commissure, beiieatli the posterior border of the corpus callosum, and 
above the iter a tertio ad quartum vcntricuhim. The aiilerior pair, the nates, arc 
the Larger, oblong from before backwards, and of a grey colour. The posterior 
pair, the testes, arc liemisplierical in form, and ligliter in colour than the preceding. 
They arc connected on each side with the thalamus opticus ami c<nmnencemoiit of 
the optic tracts, by means of two white promiiumt bands, termed brachia. Those 
connecting the nates with the thalamus {brachia antcriora) are tho larger, and pass 
obliquely outwards. Those connecting the testes with the tlialamus, are called 
the brachia posteriora. Both pairs, in the adult, arc (piile solid, being composed 
of white matter externally, an<l grey matter within. These bodies are larger in 
the lower animals than in man. In fishes, reptiles, and birds, they are only two 
in number, and called the optic fobes^ from their conuoetion with the optic nerves; 
and are hollow in their inferior; but in mammalia they are four in number, as in 
man, and quite solid. In the liuiiinn feetus they are develop(*(l at a very early 
period, and form a large proportion of the cerebral mass; at first lliey arc only two 
in number, as in the lower mamiualia, and bolloAv in their interior. 

These bodies, from below, receive white fibres from Ibe olivary fasciculus or 
fillet; they arc also couuectcMl with the cerebellum, by means of a large wliite cord 
on each side, the processes ad testes, or superior peduncles of the cerebellum, 
from the corpora quadrigemiua, these tracts pass upwards to the thalami. 

The Valve of Vieussens is a thin translucent lamina of medullary substance, 
stretched between the two j^^^^ce^sns c cerehello ad testes; it covers in the canal 
leading from the third to the fourth ventricle, forming part of the roof of the lat- 
ter cavity. It is narrow in front, where it is connected with the testes; and broader 
behind, at its connection with tiie vermiform process of the cerebellum. A slight 
elevated ridge (the frenulum) descends upon the upper jiart of the valve from the 
corpora quadrigeinina, and on either side of it may be seen tlie fibres of origin of 
the fourth nerve. Its lower half is covered by a thin transversely grooved lobule 
of grey matter prolonged from the anterior border of the cerebellum; this is called 
tlie linguetta laminosa, 

Tho Corpora Genictilata are two siiiall flattened oblong masses, placed on tlie 
outer side of the corpora quadrigeinina, and on the under and back part of each 
optic thalamus, and are named from their position, corpus geniculatuni externum 
and internum. They are placed one on the outer and one on the inner side ot 
each optic tract. In this situation, the optic tract may be seen dividing into two 
bands, one of which is connected with the external geniculate body ami nates, the 
other being connected with the internal geniculate body and testis. 

Structure of the Cerebrum, The white matter of each heinispluTC consists of 
three kinds of fibres, i. Diverging or peduncular fibres, which connect the hemi- 
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sphere with the cord and medulla oblongata. 2. Transverse commissural fibres 
which connect together the two hemispheres. 3. Longitudinal commissural fibres, 
which connect distant pai*ts of the same hemisphere. 

The diverging or •peduncular fibres consist of a main body and of certain acces- 
sory fibres. The main body originate in the columns of the cord and medulla 
oblongata, and enter the cerebrum through the crus cerel)ri, where they are 
arranged in two bundles, separated by the locus niger. Those fibres which form 
the inferior or fasciculated pgrtion of the crus are derived from the pyramid, and 
ascending, pass mainly through the centre of the striated body; those on the oppo- 
site surface of the crus, which form the tegmentum, are derived from the posterior 
pyramid and fasciculi teretes; ascending, they pass, some through tlie under part of 
the thalamus, and others througli boHi tlialamns and corpus striatum, decussating 
in these bodies with each other and with the fibres of the corpus callosum. The 
optic thalami also receive accessory fibres from the processus ad testes, the olivary 
fasciculus, the corpora quadrigemina, and corpora geniculata. Some of the 
diverging fibres end in the cerebrjil ganglia, whilst others ])ass through and receive 
additional fibres from them, and as they emerge, radiate into the anterior, middle, 
and posterior lobes of the hemisphere, decussating again with the filu’cs of the 
corpus callosum, before jiassing to t\w convolutions. 

The, commissural fibres connect together the two hemispli(?res across 

the middle line. They arc formed by the corpus callosum and the anterior and 
posterior commissures. 

The longitudinal commissural fibres connect together distant parts of the saim; 
hemisphere, the fibres lieing disposed in a longitudinal direction. Th(‘y form the 
fornix, the tienia semicircularis, and i)eduncles of the ])ineal gland, the stria) longi- 
tudinales, the fibres of the gyrus fornicatus, and the fasciculus uncinatus. 

Tiik Ckukbkllum. 

The cerebellum or little brain, is that portion of tlie encephalon which is con- 
tained in the inferior occipital fossa?. It is situated beneath the posterior lobes of the 
cerebrum, from which it is separated by the tentorium. Its average weight in the 
male is 50Z, 4drs. It attains its maximum weight between the twenty-fifth and 
fortieth years; its increase in weiglit after tin? fourteenth year being relatively 
greater in the female than in the male. The proportion between the cerebellum 
and cerebrum is, in the male, as i to 8i, and in the female, as i to 8|. In the 
infant, it is proportionally much smaller than in the adult, the relation between 
them being, according to Chaussier, between 1 to 13, and l to 26; by Cruvelhier 
it was found to be i to 20. In form the ccnjbellum is oblong, flattened from 
above downwards, its greatest diameter being from side to side. Jt measures 
from three and a half to four inches transversely, from two to two and a half 
inches from before backwards, being about two indies thick in the centre, and 
about six lines at its circumference, the thinnest part. It consists of grey and 
white matter, the former, darker than that of the cerebrum, occupies the surface; 
the latter, the interior. The surface of the cerelielluin is not convoluted like the 
cerebrum, but traversed by numerous curved furrows or sulci, which vary in depth 
at diflerent jiarts, and correspond to the intervals between the lamime of which its 
exterior is composed. 

Its upper .s7/r/«cc (fig. 247) is soinewliat elevated in tlie median line, and depressed 
towards its circumference; it consists of two lateral hemisjdieres, connected together 
by an elevated median ])ortion or lobe, the su[)erior vermiform i)rocess. The 
median lobe is the fundamenlal part, and in some animals, as fishes and reptiles, 
the only part which exists, the liemispheres being additions, and attaining their 
maximum in man. The hemispheres arc separated in front by a deep notch, the 
incisura cerehelli anterior, vfhxcXv encircles the corpora (]uadrigemina behind; they 
are also separated by a similar notch behind, the incisura cerehelli posterior, in 
which is received the upper jiart of the falx cerehelli. The superior vermiform 
process (upper part of the median lobe of the cerebellum), extends from the notch 
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on the anterior to that on the posterior border. It is divided into three lobes; the 
lohulus centralis^ a small lobe, situated in the incisura anterior; the monticulus 
cerebelliy the central projecting part of the process; and the commissura simplex, 
a small lobe near the incisura posterior. 

247.— -Upper Surface of the Cerebellum. 



The under surface of the cerobelliini (tig. 248) is subdivided into two well marked 
convex lateral hemispheres by a depression, the valley, which extcuids from before 
backwards in the middle line. Th(‘ lateral hemispheres are lodged in the inferior 
occipital fossae; the median depression, or valley, receives the back part of the 
medulla oblongata, is broader in the centre than at either extreniity, and has, pro- 
jecting from its tloor, part of tlie m<*dian lob(‘ of the c(Tel)eIlum, called the inferior 
vermiform process. The parts entering into the composition of this body are, 


248. — Under Hurfacc of the Cerebellum. 



from behind forwards, the commissura brevis, situated in the incisura posterior; 
in front of this, a laminated conical projection, the pyramid; moi*e anterior, a 
larger eminence, the uvula; placed between the two rounded lobes which occupy 
the sides of the valley, the amygdaUc; aitd connected with <hem by a commissure 
of grey matter, indented on the surface, and called the furrowed band. In front 
of the uvula is the nodulus; it is the anterior pointed termination of the inferior 
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veriiiiibrin procesB, and projects into tho cavity of the fourth ventricle; it has been 
named by Malacarne the laminated tubercle. On each side of the nodule is a 
thin layer of white substance, attached externally to the tiocculus, and internally 
to the nodule, and to a corresponding part on the opposite side; they form to- 
gether the posterior medullary velum^ or commissure of the flocculus. They arc 
usually covered in and concealed by the amygdalm, and cannot be seen until these 
are drawn aside. This band is of a semilunar form on each side, its anterior 
margin being free and concave, its posterior being attached just in front of the 
furrowed band. Between it and the nodulus and uvula behind, is a deep ibssa, 
called the sivallow^s nest {nidus hirundinis). 

Lobes of the Cerebellum, Each hemis]>here is divided into an upper and a 
lower portion by the great horizontal fissure, which commences in front at the 
pons, and passes horizontally round the free margin of either hemisphere, back- 
wards to the middle line. From this primary Hssure numerous secondary fissures 
proceed, which separate the cerebellum into lobes. 

Upon the upp(T surface of either hemisphere there arc two lobes, separated from 
(‘ach other by a. fissure. These are the anterior or setuare lobe, which extends as 
far back as the posterior edge of the vermiform process, and the posterior or semi- 
lunar lobe, whiidi passes from Ihe termination of the preceding to the great hori- 
zontal fissure. 

Upon the under surlace of either hemisphere then} are five lobes, separated by 
sulci; these are from before backwards; the //ore?////. v or suh-pednucular lobe^ a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum; 
its surface is com|KJsed of grey matter, subdivided into a few small laminm: it is 
sometimes called tbe pneumoyastric lobule^ from being situated behind tin} pneu- 
niogastric nerve. The amyydala or tonsil is situated on either side of the great 
nn^dian fissure or valley, and jirojects into the* fourth ventricle. The digastric 
lobe is situated on the outsiile of the tonsil, lading connected in part with the 
pyramid. Behind the digastric is the slender lobe^ which is conneefed with the 
back part of the pyramid and the commissura brevis: and most posteriorly is the 
inferior posterior lobe^ which also joins the commissura brevis in the valley. 

ForuTH VKNtineLK. 

The fourth ventricle, or ventricle of the cerebellum, is the space between the 
posterior surface of the me<lulla oblongata and j)ons in front, and the cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest 
across its central jiart. It is bounded laterally by the processus e cerebello ad 
testes above, and by the diverging ])OSterior pyramids and restiform bodies l>elow. 

The roofx^ arched; it is formed by the valve of Vic}UHHens and the under sur- 
face of th(} cerebellum, which presents in this situation four small eminences or 
lobnh's, two occupying the. median line, the nodulus and uvula, the remaining two, 
the amygdala, being placed on either side of the uvula. 

The anterior boundary, or floor ^ is formed by the posterior surface of the rne- 
<lulla o])longata and pons. In the median line is seen the posterior median fissure; 
it becomes gradually obliterated above, and terminates below in the point of the 
calamus scriptorius, formed by the convergence of the posterior pyramids. At 
this point is the orifici} of a short canal terminating in a cul-de-sac, the remains of 
the canal which extends in fcctal life through tho centre of the cord. On each 
side of the median fissure arc two slightly convex longitudinal eminences, the 
fasciculi teretes; they extend the entire length of the floor, being indistinct below 
and of a greyish colour, but well marked and whitish above. Each eminence con- . 
sists of fibres d(}rivcd from the lateral tract and restiform body, which ascend to tho 
cerebrum. Opposite th<} crus ccrebelli, on the outer side of the fasciculi teretes, is 
a small eminence of dark grey substance, which presents a blucish tint through the 
thill stratum covering it; this is called the locus cmruleus\ and a thin streak of the 
same colour continued lip from this on either side of tho fasciculi teretes, as far 
as the top of the ventricle, is called the Uenia violacea. The lower part of the 
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floor of the ventricle is crossed by several white transverse lines, linece transverjsa:; 
they emerge from the posterior median fissure; some enter the crus cerebelli, 
others enter the roots of origin of the auditory neiwe, whilst some pass upwards 
and outwards on the floor of the ventricle. 

The Lining Membrane of the fourth ventricle is continuous with that of the 
third, through the aciueduct of Sylvius, and its cavity communicates below with 
the sub-arachnoid space of the brain and cord through an aperture in the layer of 
pia mater extending between the cerebellum and medulla oblongata. Laterally, 
this membrane is reflected outwards a short distance between the cerebellum and 
medulla. 

I'he Choroid Plexuses of the fourth ventricle are two in number; they arc 
delicate vascular fringes, which project into the ventricle on ea(;h side, passing 
from the point of the inferior vermiform process to the outer margin of the resti- 
form bodies. 

The Greg Matter in the floor of the ventricle consists of a tolerably thick 
stratum, continuous below with the grey commissure of the cord, and extending 
up as high as the tuiueduct of Sylvius, besides some special deposits connected 
with the roots of origin of certain nerves. In the upper half of the ventricle is 
a projection situated over the nucleus, from which the sixth and facial n(?rves 
take a common origin. In the lower half are three eminences on each side for 
the roots of origin of the eighth and ninth nerves. 

Structure, If a vertical section is made through (dther hemisphere of the cere 
helium, midway between 
its centre and the superior 
vermiform process; it will 
be found to consist of a 
(?entral stem of white mat- 
ter, which contains in its 
interior a dentate body. 

From the surface of each 
hcmis])here, a series of 
|)lates of medullary matttu* 
are detached, which, co- 
vered with grey matter, 
form thelaminte; and from 
its anterior part arise three 
large processes or pedun- 
cles, superior, middle, and 
inh'rior, by which it is (con- 
nected with the rest of the 
encephalon. 

The Lamince are about 
ten or twelve in number, including thosic on both surfaces of the organ, those 
in front being detached at a right angle, and those behind at an acute angle; as 
each lamina proceeds outwards, other secondary laminm are detached from it, and 
from these tertiary Inniime. Tlu? arrangement thus described gives to the cut 
surface of the organ a foliated app(*araiice, to which the name arbor ritee has been 
given. Each lamina consists of white matter, covered externally by a layer of 
grey substance. 

The white matter of each lamina is derived partly from the central stem; in 
addition to which white fibres pass from one lamina to another. 

The grey matter resembles somewhat the cortical substance of the convolu- 
tions, consisting of two layers, the external one, soft and of a greyish colour, the 
internal one, firmer and of a rust colour. 

The Corpus Dentalum^ or Ganglion of the Cerebellum^ is situated a little to 
the inner side of the centre of the stem of white matter. It consists of an open 
bag or capsule of grey matter, the section of which presents a grey dentated out- 


249. — Vertical Section of the Cerebclluni. 
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line, being open at its anterior part. It is surrounded by white fibres; white 
fibres are also contained in its interior, which issue from it to join the superior 
peduncles. 

The Peduncles of the cerebellum, superior, middle, and inferior, serve to con- 
nect it with the rest of the encephalon. 

The Superior Peduncles {Processus e Cerebello ad Testes) connect the cere- 
bellum with the cerebrum; they pass forwards and upwards to the testes, beneath 
which they ascend to the crura cerebri and optic thalami, forming part of the 
diverging cerebral fibres: each peduncle forms part of the lateral boundary of the 
fourth ventricle, and is connected with its fellow of the opposite side by the valve 
of Vieussens. Behind, it is continuous with the folia of the inferior vermiform 
process, and with the white fibres in the interior of the corpus dentatum. Beneath 
the corpora quadrigeniina, the innermost iil>res of each peduncle decussate with 
each other, so that some fibres from the right half of the cerebellum are continued 
to the left half of the cerebrum. 

•The Inferior Peduncles {Processus ad Medullam\ connect the cerebellum with 
the medulla oblongata. They pass downwards, to the back part of the medulla, 
and form part of the restiform bo<lies. Above, the fibres of each process ai*e con- 
nected chiefly with the lamiiiie, on the upper surface of the cerebellum; and below, 
they are connected with all three tracts of the half of the medulla, and, through 
these, with the corresponding half of the cord, c*xcepting the posterior median 
columns. 

The Middle Peduncles {Processus ad Pontcni), the largest of the three, connect 
together the two hemispheres of the (cerebellum, forming their great transvers(3 
commissure. Tln^y consist of a mass of curv(‘d fibncs, which arise in the lateral 
parts of the cerel)ellum, and pass across to the same points on the opposite side, 
'j’’bov form the transverse fibres of the pons Varolii. 
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T he Cranial Nerves, nine in number on each side, include all those which arise 
from some part of the ccrebro-spinal centre, and are transmitted throuf^h 
foramina in the base of the cranium. They have been named numerically, 
according to the order in which they pass out of this cavity. Their names are 
also derived from the part to which each is distributed, or from the special 
function appropriated to each. Taken in their order, from before backwards, 
they are as follows: 


1st.. Olfactory. 

7th. ] 

[ Facial (Portio dura). 

2nd. Optic. 

[ Auditory (Portio mollis). 

3rd. Motores oculorum. 

1 

r Glosso-ph ary ngeal. 

4th. Pathetic. 

8th. . 

Pneumogastric, or Par vagum. 

5th. Trifacial, Trigemini. 

1 

[ Spinal accessory. 

6th, Abducentes. 

Qih. 

Hypo-glossal. 


The cranial nerves may be subdivided into three groups, according to the 
peculiar function possessed by eacb, viz., nerves of special sense; nerves of 
motion; and compound nerves, that is, the function of which is both motor and 
sensitive. These groups may be thus tirrangcd: 


Nerves of Special Sense. 
ist. Olfactory. 

2nd. Optic. 

7th. Auditory (Portio mollis). 


Nerves of Motion. 
3rd. Motores oculorum. 
4th. Pathetic. 

6 111. Abducentes. 

7th. Facial (Portio dura). 
9th. Hypo-glossal. 


Compound Nerves. 
5 th. Trifacial. 


{ G losso-phary ngeal. 
Pneumogastric. 
Spinal accessory. 


All the cranial nerves are connected to some part of the surface of the brain. 
This is termed their snperjicialy or apparent origin. But the fibres may, in all 
cases, be traced deciply into the substance of the organ. This would form theii; 
deepy or real origin. 

Nerves of Sfecial Sense. 


The First, or Olfactory Nerve, the special nerve of the sense of smell, may 
be regarded as a portion of the cerebral substance, pushed forward in direct 
relation with the organ to which it is distributed. It arises by three roots. 

The external^ or long root^ is a narrow, white, medullary band, which passi.*s 
outwards across the fissure of Sylvius, into the substance of the middle lobe of the 
cerebrum. Its deep origin may be traced to. the corpus striatum *, the superficial 
fibres of die optic thalamus f, the anterior commissure J, and the convolutions of 
the island of Reil. 

The middle^ or grey rooty arises from a papilla of . grey matter (caruncula 
mammillaris), imbedded in the anterior lobe. This root is prolonged into the 
nerve from the adjacent part of the brain, and contains Avhite fibres in its interior, 
which are connected with the corpus striatum. 

The internaly or short rooty is composed of white fibres, which arise from the 


t Cruvclhier. 


• Vieussens, Winslow, Monro, Mayo. 


t Valentin. 
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inner and back part of the anterior lobe, being connected, according to Foville, 
with the longitudinal fibi*es of the gyrus fomicatus. 

These three roots unite and form a flat band, narrower in the midclle than at either 
extremity, and its section of a somewhat prismoid form. It is of soft texture, and 
contain? a considerable amount of grey matter in its substance. As it passes for- 
wards, it is contained in a deep sulcus, between two convolutions, lying on the 
under surface of the anterior lobe, on either side of the longitudinal fissure, and is 
retained in position by the arachnoid membrane which covers it. On reaching tlic 
cribriform plate of the ethmoid bone, it expands into an oblong mass of greyish- 
white substance, the olfactory bulb. From the under part of this bulb are given 
off numerous filaments, about twenty in number, wlii(di pass through the cribriform 
foramina, and are distributed to the mucous inembrano of the nose. Each fila- 
ment is surrounded by a tubular prolongation from the dura mater, and pia mater, 
the former being lost on tlie periosteum lining the nose; the latter, in the neuri- 
lemma of the nerve. 'Flie filaments, as they enter the narcs, are divisible into 
three groups, an inner group, larger than those on the outcT wall, spread out ov(*r 
the upper third of the septum; a middle set, confined to the roof of the nose; and 
an outer set, which are distributed over the superior and middle turbinated bones, 
and the surface of the ethmoid in front of them. As the filaments descend, they 
unite in a plexiform network, and become grjwlually lost in the lining membrane. 
Their mode of termination is unknown. 

The olfactory differs in structure from other nerves, in containing grey matter 
in its interior, being soft and pulpy in structure, and destitute of neurilemma. Its 
filaments are delicient in the white substancH^ of Schwann, are not divisible into 
fibrillae, and resemble the gelatinous fibres in being nucleated, and of a finely- 
granular texture. 

Optic Nkiivk. 

The Second, or Oi*tic Nekvk, tin? special nerve of the sense of sight, is 
distributed exclusively to tlic eyeball. The nerves of opposite sides are con- 
nected togetlier at the commissure; ami from 
the back of the commissure they may be 
traced to the brain, under the name of the 
optic tracts. 

The optic tract, at its connection with the 
brain, divides into two bands which are con- 
tinued into the optic thalaini, the corpora 
geniculata, and the corpora (|uadrigemina. 
The fibres of origin from the thalamus may 
be traced partly from its surface, and partly 
from its interior. From this origin, the tract 
winds obliquely across the under surface of 
the crus cerebri, in tlic form of a flattened 
band, destitute of neurilemma, and is attached 
to it by its anterior margin. It now assumes 
a cylindrical form, and, as it passes forwards, 
is connected with the tuber cinereum, and la- 
mina cinerea, from both of which it receives 
fibres. According to Foville, it is also con- 
‘nected with the tienia scmicircularis, and the 
anterior termination of the gyrus fomicatus. It finally joins with the nerve of 
the opposite side to form the optic commissure. 

The commissure, somewhat quadrilateral in form, rests upon the olivary pro- 
cess of the sphenoid bone, being bounded, in front, by the lamina cinerea; be- 
hind, by the tuber cinereum; on either side, by the substantia perforata antica; 
Within the commissure, the optic nerves of the two sides undergo a partial 
decussation. The fibres which form the inner margin of each tract, are continued 
across from one to the other side of the brain, and have no connection with the 


250. — The Optic Nerves and Optic 
Tracts. 




OLFACTOUY; OPTIC; AUDITORY. 


477 


optic nerves. These may be regarded as commissural fibres between the thalami 
of opposite sides. Som6 fibres are continued across the anterior border of the 
chiasma, and connect the optic nerves of the two sides, having no relation with 
the optic tracts. They may be regarded as commissural fibres between the two 
retinae. The outer fibres of each tract are continued 
into the optic nerve of the same side. The central 
fibres of each tract are continued into the optic nerve 
of the opposite side, decussating in the commissure 
with similar fibres of the opposite tract. 

The o'ptic nerves arise from the fore psirt of the 
commissure, and, diverging from one anotlier, l)ecome 
rounded in form, finn in texture, and are enclosed in 
a sheath derived from the arachnoid. As each nerve 
passes through the corresponding optic foramen, it receives a sheath from the 
dura mater; and as it enters the orbit, this sheath subdivides into two layers, one 
of which becomes continuous with the periosteum of the orbit; the other forms a 
sheath for the nerve, and becomes lost in the sclerotic. The nerve passes through 
the cavity of the orbit, pierces the sclerotic and choroid coats at the back part of 
the eyeball, a little to the nasal side of its centre, and expands into the retina. A 
small artery, the arteria centralis retinae, perforates the optic nerve a little behind 
the globe, and runs along its interior in a tubular canal of fibrous tissue. It sup- 
plies the internal surface of the retina, and is accompanied by corresponding veins. 

Auditouv Neuvk. 

The Auditory Nerve (portio mollis of the seventh pair), is the special nerve 
of the sense of hearing, being distributed exclusively to the internal ear. The 
hard portion of the seventh pair (portio dura), or facial nerve, is the motor nerve 
of the face. It will be described with the motor cranial nerves. 

The auditory nerve arises from numerous white striic, the lineaB transversaj, 
which emerge from the posterior median fissure in the anterior wall, or floor, of 
the fourth ventricle. It is also connected with the grey matter of the medulla, 
which corresponds to the locus canmleus. According to Foville, the root© of this 
nerve are connected, on the under surface of the middle peduncle, with the 
grey substance of the cerebellum, with the flocculus, and with the grey matter at 
the borders of the calamus scriptorius. The nerve winds round the restiform 
body, from which it receives fibres, and passes forwards across the posterior 
border of the crus cerebelli, in company Avith the facial nerve, from Avhich it is 
partially separated by a small artery. It then enters the meatus auditorius, in 
company Avith the facial nerve, and, at the bottom of the meatus, divides into tAvo 
i)ranchos, cochlear and vestibular. The auditory nerve is very soft in texture, 
(hence the name, portio mollis), destitute of neurilemma, and Avithin the meatus, 
receives one or two filaments from the facial. 

The Motor Cranial Nerves. 

The Third Nerve (Motor Oculi), is the chief motor nerve of the muscles of 
the eyeball. It is a rather large nerve, of rounded form and firm texture, having 
its apparent origin from the inner surface of the crus cerebri, immediately in 
front of the pons Varolii. 

The fleep origin may be traced into the substance of the crus, where some of 
its fibres are connected with the locus niger; others run doAVUAvards, among the 
longitudinal fibres of the pons; Avhilst others ascend, to be connected Avith the 
tubercula quadrigemina, and valve of Vieussens. According to Stilling, the 
fibres of the nerve pierce the peduncle and locus niger, and arise from a grey 
nucleus in the floor of the aqueduct of Syhdus. On emerging from the brain, it 
is invested in a sheath of pia mater, and enclosed in a prolongation from the 
arachnoid. It then pierces the dura mater on the outer side of the anterior 
clinoid process, where its serous covering is reflected from it, and passes along 
the outer wall of the cavernous sinus, above the other orbital nerves, receiving 
in its course one or two filaments from the cavernous plexus of the sympathetic. 
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It then divides into two branches, which enter the orbit through the sphenoidal 

*52.-— Nerves of the Orbit. Seen from above. fissure, between the two 

heads of the External rec- 
tus muscle. On passing 
through this fissure, this 
nerve is placed below the 
fourth, and the frontal and 
lachrymal branches, of the 
ophthalmic nerve. 

The superior division^ 
the smaller, passes inwards 
across the optic nerve, and 
supplies the Superior rectus 
and Levator palpebra?. 

The inferior division, 
the larger, divides into 
throe branches. One passes 
beneath the optic nerve to 
the Internal rectus; another 
to the Inferior rectus; and 
the third, the largest of the 
three, passes forwards be- 
tw^jn^jihe Inferior and Ex- 
terbiii’^ecti, to the Inferior 
oblii|u|j^ From the lal ter, a 
short, thick branch is given 
off to the lower part of th(^ 
lenticular ganglion, forming 
its inferior rQpt, as well as 
two filamentis to the Inferior 
rectus. All these brandies 

^Rrt„rrrntI7iam.-uf entCf tltC iHUScleS OU tlicir 

( t0 Jhtrm-Afni^r ociilar surfaco. 

Foi'KTlI Nkkvk. 

The Foi KTir, or trochlear nerve, is the smallest of the crahial nerves. It* 
arises from tin* upper part of the valve of Vieussens, immediately behind the testis, 
and divides beneath the corpora quadrigemina, into two fasciculi; the .anterior one 
arising from a nucleus of grey matter, (dose to the middle line of the floor of the 
Sylvian aqueduct; tlu; posterior one from a grey nucleus, at the upper part of the 
floor of the fourth ventricle, close to the origin of the fifth inu’ve. The two nerves 
are connected together jit their origin, by a transvcjrse band of white fibres, which 
crosses the surface of tin? velum. The nerve winds round the outer side of the 
crus cerelud, immediately above the pons Varolii, pierces the dura, mater in the 
free border of the temtorium cerebelli, near the posterior clinoid process, above the 
oval opening for tlie fifth nerve, and pusses forwards through the outer wall of the 
cavernous sinus, Ixdow the third; but, as it enters the orbit, through the sphe- 
noidal fissure, it becfniies the highest of all the nerves. In ‘the orbit, it passes 
inwards, above the origin of the Levator palpebrse, and finally enters the orbital 
surface of the Superior oblicpie muscle. 

In the outer wall of the cavernous sinus, this nerve receives some filaments 
from the carotid plexus of the symp.athctic. It is not unfrequently blended with 
the ophthalmic division of the fifth; and occasionally gives off a branch to assist 
in the formation of the lachrymal nerve. It also gives off a recurrent branch, 
which passes backwards between the layers of the tentorium, dividing into two 
or three filaments, which may be traced as far back as the wall of the lateral 
sinus. 
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Sixth Il^3iVE. 

The Sixth Nerve (AMucens), takes its apparent origin by several filaments 
from the constricted part of the corpus pyramidale, close to the pons, or from the 
lower border of the pons itself. 

The deep origin of this nerve has been traced, by Mayo, between the fasciculi 
of the corpus pyramidale, to tlie posterior part of the medulla, where Stilling 
has shown its connection with a grey nucleus .in the floor of the fourth ventricle. 
The nerve pierces the dura mater, immediately below the posterior clinoid pro- 
cess, lying in a groove by the side of the body of the sphenoid bone. It passes 
forwards through the cavernous sinus, lying on the outer side of the internal 
carotid artery, where it is joined by several filaments from the carotid plexus, by 
one from Meckel’s ganglion (Bock), and another from the ophthalmic nerve. It 
enters the ori)it through the sphenoidal fissure, and lies above the ophthalmic 
vein, from which it is separated by a lamina of dura mater. It then passes be- 
tween the two heads of the Extcrnjil rectus, and is distributed to that muscle on 
its ocular surface. 



The above-mentioned nervtis, as well as the ophthalmic division of the fifth, as 
tliey pass to the orV)it, bear a certain relation to each other in the cavernous 
sinus, at the sphenoidal fissure, and in the cavity of the orbit, which will be now 
described. 

In the Cavernous Sinus, the third, fourth, and ophthalmic division of the fifth, 
are placed in tlie dura mater, forming the outer wall of the sinus in numerieal 
order, both from above downwards, and from within outwards. The sixth nerve 
lies at the outer side of the internal carotid artery. As these nerves pass forwards 
to the sphenoidal fissure, the third and fifth nerves become divided: the sixth 
appi’oaches the rest; sc^ that their relative position becomes considerably changed. 

In the Sphenoidal Fissure, the fourth, and the frontal and lachrymal divisions 
of the ophthalmic, lie upon the same plane, the former being most internal, the 
latter external; and they enter the cavity of the orbit above the muscles. The 
remaining nerves enter that cavity between the two heads of the External rectus. 
The superior division of the third is the highest; beneath this, the nasal branch 
of the fifth; then the inferior division of the third; and the sixth lowest of all. 

In the Orbit, the fourth, and the frontal and lachrymal divisions of the ophtlialmic, 
lie on the same plane immediately beneath the periosteum, the fourth nerve being 
internal and resting on the Superior oblique, the frontal resting on the Levator 
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palpcbpte, and the lachrymal on the External rectun* Ne;KtePin order comes the 
Buperior division of the third nerve lying immediately beneath the Superior rectus, 
and then the nasal division. of the fif^h crossing the optic nerve from the outer to 
the inner side of this cavity. Beneath these is found the optic uervc, surrounded 
in front by the ciliary nervcS, and having the lenticular ganglion on its outer 
side, between it and the External rectus# Below the optic is the inferior division 
of the third, and the sixth, which li^ on &e outer .side of the cavity. 

Facial Nkrve. 

The Facial Nerve, the hard portion of the seventh pair, is the motor nerve of 
the face. It arises from the lateral tract of the medulla oblongata, in th(^ groove 
between the olivary and restiform bodies. Its deep” origin may be traced to the 
floor of the fourth ventricle, where it is connected with the same nucleus as the 
sixth nerve. This n(?rve is situated a little nearer to the middle lino than the 
portio mollis, close to the lower border of the pons Varolii, from which some of 
its filires are derived. 

Connected witli this nerve, and lying between it and the portio mollis, is 
a small fascicuhis {portio inter durum et mollem of Wrisberg). This accessory 
portion arises from the lateral column of tlie cord. 

The nerve passes forwards and outwards upon the crus ccrelielli, and enters the 

internal auditory meatus witli 
the auditory nerve. Within 
the meatus, the facial nerve 
lies first to the inn(*r side of, 
and then in, a groove ujion 
the auditory, and is connected 
to it by one or two filaments. 

At the bottom of the mea- 
tus, it (‘liters the aqueductus 
Fallopii, and follows the ser- 
pentine course of that canal 
(hrough the petrous portion 
of the temporal bone, from its coinmenceihent at tln^ internal meatus to its termi- 
ation at the stylo-mastoid foramen. It is at first directed outwards towards tlie 
hiatus Fallopii, where it forms a reddish gangliform swtdling (intumescentia gan- 
glioformis), and is joined by several nerves; bending suddenly backwoi'ds, it runs in 
the internal wall of the cavity of the tympanum, above the fenestra ovalis, and at* 
the back of this c.avity passes vertically downwards to the stylo-mastoid foramen. 

On emerging from this aperture, itTuns forwards in the sulistanco of tin? parotid 
gland, crosses the external jugular vein and external carotid agtery, and divides 
behind the ramus of the lower jaw into two primary branches, temporo-facial and 
eervico-facial, from which numerous offsets are distributed over the side of the head, 
face, and upper part of the neck, supplying the superficial muscles in this region. 

The communications of the facial nerve may bo thus arranged: 

In the internal auditory meatus . With the auditory nerye. ■ 

' With Meckel’s ganglion by the large pe- 
trosal nerve. 

In the aquednetus Fallopii 

^ trosal nerve. 

With the sympathetic on the middle me- 
ningeal by the external petrosal nerve. 

With the pneumogastric. 

At its exit from the stylo-mastoid glosso-pharyngeal. 

foramen .... carotid plexus. 

auriculoris magnus. 

I „ auriculo-temporal* 

. With the three divisions of the fifth. 
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In the internal liwlitory meatus, some minute filaments pass between the facial 
and auditory nerves., > 

Opposite the hiatus Fallopii, the gangliform enlargement on the facial nerve 
comiuunicates, by means of the large superficial petrosal nerve, with Meckel’s 
ganglion; by a filament from the smaller superficial petrosal, with the otic gang- 
lion; and by the external superficial petrosal, with the sympathetic filaments 
accompanying the middle meningealv^te^ (Bidder). From the gangliform 
enlargement, according to Arnold; a twig is sent back to the auditory nerve. 

At its exit from the stylo-mastoid foramen, it sends a twig to the pneumogastric, 
another to the glosso-pharyngeal nerve, and cotpmunicates with the carotid plexus 
of the sympathetic, with the groat auricular branch of the cervical plexus, with 
the auriculo-teniporal branch of the inferior maxillary nerve in the parotid gland, 
and on the face with the terminal branches of the three divisions of the fifth. 


Bkanches of Djstkibutiox. 


Within a(|ucductus Fallopii I 

‘ ^ I Chorda tympani, 


At exit from stylo-mastoid 
foramen 


On the face 


Posterior auricular. 

Digastric. 

Stylo-hyoid. 

f Temporal. 

Temporo-facial \ Malar. 

[ Infra-orbital. 

! Su pra-maxi 1 1 ary. 
I n fr a-max i 1 1 ary . 
Cervical. 


The Tympanic Branch is a small filament, which su])plies the Stapedius muscle. 
It arises from the nerve opposite the pyramid. 

The Chorda Tympani is given off from the facial as it passes vertically down- 
wards at the back of the tympanum, about a quarter of an inch before its exit 
from the stylo-mastoid foramen. It ascends from below upwards in a distinct 
canal, parallel with the a(|ueductus Fallopii, find enters the cavity of the tyin- 
panum through an opening between the base of the pyramid and the attachment 
of the membrana tympani, and becomes invested with mucous membrane. It 
passes forwards through the cavity of the tympanuin, between the handle of the 
malleus and vertical ramus of the incus, to its anterior inferior angle, and emerges 
from that cfivity through a distinct foramen at the inner side of the Glasserian 
fissure. It then descends between the two Pterygoid muscles, and meets the 
gustatory nerve at an Jicute angle; after communicating with this nerve, it 
accompanies it to the submaxilhiry gland; it then joins the submaxillfiry ganglion, 
and terminates in the Lingualis muscle. 

The Posterior Auricular Nerve arises close to the stylo-mastoid foramen, and 
passes upwards in front of the mastoid process, where it is joined by a filament 
from the auriciilar branch of the pneumogastric, find comnuinicates with the deep 
branch of the auricnlaris magnus; as it ascends between the meatus and mastoid 
process it divides into two branches. Tlie auricular branch supplies the Retra- 
hens aurein, and the integument at the back part of the auricle. The occipital 
branchy the hirger, passes backwards along the superior curved line of the occi- 
pital bone, and supplies the occipital portion of the Occipito-frontalis and the 
integument. 

The Stylo-hyoid is a long slender branch, which passes inwards, entering the 
Stylo-hyoid muscle about its middle; it communicates with the sympathetic fila- 
ments on the external carotid artery. 

The Digastric Branch usually arises by a common trunk wdtli the preceding; 
it divides into several filaments, which supply the posterior belly of the Digastric; 
one of these perforates that muscle to join the glosso-pharyngeal nerve. 
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The Temporo-facial^ the larger of the two terminal branches, passes upwards 
and forwards through the parotid gland, crosses the neck of the condyle of the 
jaw, being connected in this situation Avith the auriculo-temporal branch of the 
inferior maxillary nerve, and divides into branches, which arc distributed over 
the temple and upper part of the face; these may be divided into three sets, tem- 
poral, malar, and infra-orbital. 

The temporal branches cross the zygoma to the temporal region, supplying 
the Attrahens aurein and tlie integument, and join with the temporal branch of 
the superior maxillary, and Avith the auriculo-temporal branch of the inferior 
maxillary. The more anterior branches supply the frontal portion of the Occipito- 
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frontalis, and the Orbicularis palpebrarum muscle, joining with the supra-orbital 
branch of the ophthalmic. 

The malar branches })ass across the malar bone to the outer angle of the orbit, 
AvlHjre they supply the Orbicularis and Corrugator supercilii muscles, joining with 
filaments from the lachrymal and supra-orbital nerves: others supply the lower 
eyelid, joining Avith filaments of the malar branches of the superior maxillary 
nerv'c. 

'J'he infra-orbital^ of larger size than the rest, pass horizontally forwards to 
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be distributed between the lower margin of the orbit and tlie mouth. The super- 
jicial branches run beneath the skin and above the superheiul muscles of the 
face, which they supply, being distributed to the integument and hair follicles; 
some supply the lower eyelid and Pyramidalis nasi, joining, at the inner angle 
of the orbit, with the infrix- trochlear and nasal branches of the ophthalmic. 
The deep branches pass beneath the Levator labii superioris, supply it and the 
Levator anguli oris, and form a plexus (infra-orbital) by joining with the infra- 
orbital branch of the superior maxillary nerve. 

The Cervico-facialy the other division of the facial nerve, psisses obliquely 
downwards and forwards through the parotid gland, where it is joined by branches 
from the great auricular nerve; opposite the angle of the lower jaw it divides into 
branches, which are distributed on the lower half of the face and upper part of 
the neck. These may be divided into three sets, buccal, sui)ra-maxillary, and 
infra-maxilhiry. 

The buccal branches cross the Masseter muscle, join the infra-orbital brfinches 
of the cervico-facial division of the nerve, and with hlaments of the buccal branch 
of the inferior maxillary nerve. They supply the Buccinator and Orbicularis 
oris. 

The supra- maxillary branches pass forwards beneath the Platysma and De- 
pressor .anguli oris, supplying thti muscles .and the integument of the lip and chin, 
anastomosing with the mental branch of the inferior dental nerve. 

The infra- maxillary branches run forward beneath the Platysma, and form a 
series of arches across the side of the neck over the supra-hyoid region. One of 
these branches descends vertically to join witli the superficial cervical nerve 
from the cervic.al plexus; others s^upply the Platysma and Levator labii supe- 
rioris. 

Ninth, on Hypo-olossal Nekve. 

The Ninth Nerve (Ilypo-ylossal) is the motor nerve of the tongue. It arises 
by several filaments, from ten to fifteen in number, from the groove between the 
pyramidal and olivjiry bodies, in a continuous line with the anterior roots of the 
spinal nerves. According to Stilling, these roots may be traced to a grey nucleus 
in the floor of the nu‘duli.a oblongata, between the posterior medi.an furrow and 
the nuclei of the glosso-pharyngt*al and vagus nerves. The filaments of this 
nerve? are collected into two bundles, which perfor.ate the dura mater separately, 
op[)osife the anterior condyloid foramen, and unite together after their passage 
through it. The nerve descends almost vertically downwards to a point corre- 
sponding with the angle of the jaw. It is at first deeply seated beneath the 
interinil carotid and jugular vein, and intimately connected with the pneumogastric 
nerve; it then passes forwards between the vein and artery, and descending the 
neck, becomes superficial below the Digastric muscle. The nerve then loops 
round the occipital artery, and crosses the external carotid below the tendon of 
the Digastric muscle. It passes beneath the Mylo-hyoid muscle, lying between it 
and the Ilyo-glossus, and is connected at the anterior border of the latter muscle 
with the gustatory nerve; it is then continued forwards into the Genio-hyo-glossus 
muscle fis far as the tip of the tongue, distributing branches to its substance. 

The communicating branches of this nerve are with the 

Pneumogastric. First and second cervic.al nerves. 

Sympathetic. Gustatory. 

The communication with the pneumogastric takes place close to the exit of the 
nerve from the skull, numerous filaments passing between the Ilypo-glossal and 
second ganglion of the pneumogastric, or botli being united so as to form one 
mass. 

It communicates with the sympathetic opposite the atlas, by branches derived 
from the superior cervical ganglion, and in the same situation it is joined by a 
filament with the loop connecting the two first cervical nerves. 

1 1 2 
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The communication with the gustatory takes place near the anterior border of 
tla^ Hyo-glossus muscle by numerous filaments, which ascend upon it. 

The branches of distribution are the 

Descendens noni. Thyro-hyoid. 

Muscular. 

The Descendens Noni is a long slender branch, which quits the hypo-glossal 
where it turns round the occipital artery. It desc(*nds obliquely across the sheath 
of the carotid vessels, and joins just below the middle of the neck, to form a loop 



with the communicating branches from the second and third cervical nerves, t'rom 
the convexity of this loop, branches pass forwards to supply the Sterno-hyoid, 
Sterno-thyroid, and both liellies of the Omo-hyoid. According to Arnold, another 
filament descends in front of the vessels into the chest, which joins the cai’diac 
and phrenic nerves. The descendens noni is occasionally contained in the sheath 
of the carotid vessels, being sometimes placed over and sometimes beneath the 
internal jugular vein. 

The Thyro-hyoid is a small branch, arising from the hypo-glossal near the pos- 
terior border of the Ilyo-glossus; it passes obliquely across the great cornu of the 
hyoidfbone, and supplies the Thyro-hyoid muscle. 

Thi^ Muscular Branches are distributed to the Stylo-glossus, Hyo-glossus, 
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Genio-hyoid, and Genio-hyo-glossus muscles. At the under surface of the tongue, 
numerous slender branches pass upwards into the substance of the organ. 

Compound Cranial Nkrvks. 

The Fifth Nerve (^Trifacialy Trigeminus) is the largest cranial nerve, and is 
somewhat analogous to a spinal nerve, in its origin by two roots, and in the 
existence of a ganglion on its posterior root. The functions of this nerve arc 
various. It is a nerve of special sense, of common sensation, and of motion. It is the 
nerve of the special sense of taste, the great sensitive nerve of the head and face, and 
the motor nerve of the musdes of mastication. It arises by two roots, a posterior 
larger or sensory, and an anterior smaller or motor root. Its superficial origin is 
from the side of the pons Varolii, a little nearer to its upper than its lower 
border. The smaller root consists of three or four bundles; in the larger, the 
bundles are more numerous, varying in number from seventy to a hundred: the 
two roots arc separated from one another by a few of the transverse fibres of the 
pons. The deep origin of the larger, or sensory root, may be traced between the 
transverse fibres of the jions Varolii to the lateral tract of the medulla oblongata, 
immediately behind the olivary body. According to some anatomists, it is con- 
nected with the grey nucleus at the back part of the medulla, between the fasciculi 
teretes and restiform columns. By others, it is said to bo continuous with the 
fiisciculi teretes and lateral column of the cord; and, according to Foville, some 
of its fibres are connected with the transverse fibres of the pons; whilst others 
enter the cerebellum, spreading out on the surface of its middle peduncle. The 
motor root has been traced by Bell and Retzius to be (jonnected with the pyra- 
midal body. The two roots of the nerve pass forwards through an oval opening 
in the dura mater, at the apex of the petrous portion of the temporal bone: 
here the fibres of the larger root enter a Large semilunar ganglion (Gasserian), 
while the smaller root passes beneath it without having any connection with it, 
and joins outside the cranium with one of the trunks derived from it. 

The Gasserian, or Semilunar GANCiLiON, is lodged in a de|)re8sion near the 
apex of the petrous portion of the hunporal bone. It is of a somewhat crescentic 
form, with its convexity turned forwards. Its upper surface is intimately adherent 
to the dura mater. 

Branches. This ganglion receives, on its inner side^ filaments from the carotid 
plexus of the sympathetic; and from it some m^ute branches are given otf to the 
tentorium cerebelli, and the dura mater, in the middle fossa of the cranium. 
From its anterior border, which is directed forwards and outwards, three largo 
branches proceed, the ophthalmic, superior maxillary, and inferior maxillary. 
The two first divisions of this nerve consist exclusively of fibres derived from the 
larger root and ganglion, and are solely nerves of common sensation. The third, 
or inferior maxillary, is composed of fibres from both roots. This, therefore, 
strictly speaking, is the only portion of the fifth nerve which is compound, and 
which can be said to bear analogy with a spinal nerve. 

The Ophthalmic, or first division of the fifth, is a sensory nerve. It supplies 
the eyeball, the lachrymal gland, the mucous lining of the eye and nose, and the 
integument and muscles of the eyebrow and forehead (fig. 252). It is the smallest 
of the three divisions of the fifth, arising from the upper part of the Gasserian 
ganglion. It is a short, flattened baud, about an inch in lengtli, which passes for- 
wards along the outer wall of the cavernous sinus, below the other nerves, and 
just before entering the orbit, through the sphenoidal fissure, divides into three 
branches, frontal, lachrymal, and nasal. The ophthalmic nerve is joined by fila- 
ments from the cavernous plexus of the sympathetic, and gives oil* recurrent 
filaments which pass between the layers of the tentorium, with a branch from the 
fourth nerve. 

Its branches are, the 

Lachrymal. • Frontal. Nasal. 
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The Lachrymal ia the smalleat of the three branches of the ophthalmic. Not 
unfrcquontly, it arises by two filaments, one from the ophthalmic, the other from 
the fourth, and this, Swan considers as the usual condition. It passes forwards 
in a separate tube of dura mater, and enters the orbit through the narrowest i)art 
of the sphenoidal fissure. In this cavity, it runs along the upper border of the 
External rectus muscle, with the lachrymal artery, and ia connected with the orbital 
branch of the superior maxillary nerve. Within the lachrymal gland it gives off 
several filaments, whi(*h supply it and the conjunctiva. Finally, it pierces the 
palpebral ligament, and terminates in the integument of the upper eyelid, joining 
with filaments of the facial nerve. 

The Frontal (fig. 252), is the largest division of the ophthalmic, and may be 
regarded, both from its size and direction, as the continuation of this nerve. It 
enters the orbit above the muscles, through the highest and broadest part of the 
sphenoidal fissure, and runs forwards along the middle line, between the Levator 
palpebrae and the periosteum. Midway between the apex and base of this cavity, 
it divides into two branches, sujira- trochlear and supra-orbital. 

The sitpra- trochlear branchy the smaller of the two, passes inwards, above 
the pulley of the Superior obli(]U(^ muscle, and gives off‘ a descending filament, 
which joins with thi; infra-trochlear branch of the nasal nerve. It then escapes 
from the orbit between the pulley of the Superior oblique and the supra-orbital 
foramen, curves up on to the* forehead close to the hone, ami ascends behind the 
Corrugator supercilii, and Occipito-frontalis muscles, to both of which it is distri- 
buted. Finally, it is lost in the integument of the forehead. 

The supra-orbital branch ])asses forwards through the supra-orbital foramen, 
and gives off, in this situation, palpebral filaments to the upper eyelid. It then 
ascends upon the forehead, and terminates in muscular, cutaneous, and jiericranial 
branches. The vinsciilar branches sujqily the Corrugator snpiTcilii, Occipito- 
frontalis, and Orbicularis paljiebrarum, joining in the substance of the latter 
muscle with the facial nerve. The cutaneous Immches^ two in number, an inner 
and an outer, supply the integument of the cranium as far back as the occiput. 
Tliey .are at first situated beneath the Occipito-frontalis, the former jierforating 
the frontal porti{)ii of the muscle, the latter its tmidinous aponeurosis. The 
pericranial branches are distributed to the pericranium, over the frontal and 
parietal bones. They are derived from the cutaneous branches whilst beneath the 
muscle. 

The jVasal Neri^c, is intermediate in size between the frontal and lachrymal, 
and more deeply placed than the other branches of the ophthalinic. It enters the 
orbit Ixdween the two lieads of the External rectus, passes obliquely inwards 
across the optic nerve, lieneath the Levator palpebiae and Superior rectus muscles, 
to the inner wall of this cavity, where it enters the anterior ethmoidal foramen, 
immediately below tin? Sup(*rior oblique. It now (*nters the cavity of the, cranium, 
traverses a shallow groove on the front of the cribritVirm plate of the ethmoid 
bone, and passes down, through the slit by tlic side of tlie crista galli, into the 
nose, where it divides into two branclii*s, an internal and an extern.al. The 
internal branch su])pli«‘s the mucous mmnbrane near the fore part of the septum 
of the nose. The ertemal branch desciuids in a groove on the inner surface of 
the nasal bone, and supplies a few filaments to the mucous membrane covering the 
front part of the outer wall of the nares as far as the inferior spongy bone; it 
then leaves the (ravity of the nose, between the lower border of the nasal bone and 
the upper lateral cartilage of the nose, and, passing down beneath the Com- 
pressor nasi, supplies the integument of the ala and tip of the nose, joining with 
the facial nerve. 

The branches of the nasal nerve arc, the ganglionic, ciliary, and infra- 
trochlear. 

The ganglionic is a long, slender branch, about half an inch in length, which 
usually arises from the nas«al, between the two heads of the External rectus. It 
passes forwards on the outer side of the optic nerve, and enters the superior and 
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posterior anglo of the ciliary ganglion, forming its superior, or long root. It is 
sometimes joined by a filament from the cavernous plexus of the sympathetic, or 
from the superior division of the third nerve. 

The long ciliarg nerves^ two or three in number, are given off from the 
nasal as it crosses the optic nerve. They join the short ciliary nerves from the 
ciliary ganglion, pierce the posterior part of the sclerotic, and, running forwjirds 
between it and the choroid, arc distributed to the Ciliary muscle and iris. 

The infra-trochlear branch is given off just as the nasal nerve passes 
through the anterior ethmoidal foramen. It runs forwards along the upper 
border of the Internal rectus, and is joined, beneath the pulley of the Superior 
oblique, by a filament from the supra- trochlear nerve. It then passes to tin? 
inner angle of the eye, and supplies the Orbicularis palpiibrarum, the integument 
of the eyelids, and side of the nose, the conjunctivji, lachrymal sac, and caruncula 
lachrymalis. 

Ganglia of the Fifth Nkkve. 

Connected with the three divisions of the fifth nerve are four small ganglia, 
which form the whole of the cephalic portion of the sym])athetic. With the first 
division is connected the ophthalmic gjinglion; Avith the second division, the spheno- 
palatine or Meckel’s ganglion; .and with the third, the otic and sub-maxillary gan- 
glia. These ganglia receive sensitive filaments from the fifth, and motor filaments 
from other sources; these fihaments are called the roots of the ganglia. They arc? 
also (?onnected with each other, and with the cervical portion of the sympathetic. 

The Ophthalmic, Lkntioulak, or Ciliary Gaxcjlion (fig.253), 
quadrangular flattened ganglion, of a reddish-grey colour, and about the size of 
a pin’s head, situated at the back part of the orbit l)etwec?n the optic nerve and 
the External rectus muscle, generally lying on the outer side of the ophthalmic 
artery. It is enclosed in a quantity of loose fat, Avhich makes its dissection some- 
Avhat difficult. 

Its branches of communication^ or its roots, are three, all of which enter its 
posterior border. Onc^ the long root, is derived from the nasal brancli of the 
ophthalmic, and joins its superior angle. Another brancli, the short root, is a 
short thick nerve, occasionally divided into two parts; it is derived from that 
branch of the third nerve Avliich su])])lies the Inferior oblique muscle, and is con- 
nected with the inferior angle of the ganglion. A third branch, the sympathetic 
root, is a slender filament from tin? cavernous plexus of the sympathetic. This is 
occasionally blended with the long root, and sometimes passes to the ganglion 
by itself. According to Ti(?dernann, this ganglion receives a filament of commu- 
nication from the spheno-palatine ganglion. 

Its branches of distribution are the short cili«ary nerves. These consist of from 
ten to twelve delicate filaments, Avhich arise from the fon? part of the ganglion in 
two bundles, connected Avith its superior and inferior angles; the upper bundle 
consisting of four filaments, and the lower of six or seven. They run forwards 
Avith the ciliary arteries in a AvaAy course, one set above and the other beloAV the 
optic nerve, pierce the sclerotic at the back ])art of the globe, pass forAvards in 
delicate grooves on its inner surface, and are distributed to the ciliary muscle and 
iris. A small filament is described by Tiedemann, penetrating the optic nerve 
with the arteria centralis retime. 

Superior Maxillary Nerve (fig. 257). 

The superior maxillary, or second division of the fifth, is a sensory nerve. It 
is' intermediate, both in position and size, between the ophthalmic and inferior 
maxillary. It commences at the middle of the Gasserian ganglion as a flattened 
plexiform band, passes forwards through the foramen rotundum, Avhere it becomes 
more cylindrical in form and firmer in texture. It then crosses the spheno- 
maxillary fossa, traverses the infra-orbital canal in the floor of the orbit, emerging 
upon the face at the infra-orbital foramen. At its termination, the nerve lies 
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beneath the Levator labii superioris muscle, and divides into a leash of branches, 
wliicli spread out upon the side of the nose, the lower eyelid, and upper lip, join- 
ing with filaments of the facial nerve. 


157. — Distribution of the Second and Third Divisions of the Fifth Nerve 
and Sub-maxillaiy Ganglion. 



The l)ranelies of this nerve may be divided into three groups: i. Those given 
off in liie splieno-niaxillary fossa. 2. Tliose in the infra-orbital canal. 3. Those 
on tlie face. 

j Orl)ital. 

Spheiio-niaxiJIary fossa -J Splieno-palatine. 

I Posterior dental. 

Inira-orbital canal . Anterior dental. 

I Palpebral. 

Nasal. ^ . 

Labial. ; 

The Orbital Brunch arises in the sphcno-maxillary fossa, enters the orbit by 
the spheno-rnaxillary lissiirc?, and divides into two branches, temporal and malar. 

The temporal branch runs in a groove along the outer wall of the orbit (in 
the malar bone), receives a branch of communication from the lachrymal, and 
passing through a foramen in the malar bone, enters the temporal fossa. It 
ascends between the bone and substance of the Temporal muscle, pierces this 
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muscle and the temporal fascia about an inch above the zygoma, and is distributed 
to the integument covering the temple and side of tlie forehead, communicating 
with the facial and auriculo-temporal branch of the inferior maxilLary nerve. 

The malar branch passes along the external inferior angle of the orbit, emerges 
upon the face through a foramen in the malar bone, and perforating the Orbi- 
cularis palpebrarum muscle on the prominence of the cheek, joins with the 
facial. 

The Spheno-palatine Branches^ two in number, descend to the spheno-palatine 
ganglion. 

The Posterior Dental Branches arise from the trunk of the nerve just as it is 
about/ to enter the infra-orbital canal; they are two in number, posterior and 
anterior. 

The posterior branch passes from behind forwards in tlie substance of the 
superior maxillary bone, and joins opposite the cjinine fossa with the ante- 
rior dental. Numerous filaments are given oft' from the lower border of this 
nerve, which form a minute plexus in the outer wall of- the superior maxillary 
bone immediately above the alveolus. From this plexus, filaments are distributed 
to the pulps of the molar jind bicuspid teeth, the lining membrane of the antrum, 
and corresponding portion of the gums. 

The anterior branch is distrilmted to the gums and Buccinator muscle. 

The Anterior Dental^ of large size, is given oft* from the superior maxillary 
nerve just before its exit from the infra-orbital foramen; it enters a special canal 
in the anterior wall of the antrum, and anastomoses with the posterior dental. 
From tliis branch filaments are distributed to the incisor, canine*, and first bicuspid 
teeth; others are lost upon the lining membrane covering the front part of the 
inferior meatus. 

The Palpebral Branches pass upwards beneath tlie Orbicularis palpebrarum. 
They supply this muscle, the integument, and conjunctiva ; of the lower eyelid, 
joining at tlie outer angle of the orbit with the facial nerve and malar branch of 
the orbital. 

The Nasal Branches pass inwards; they supply the muscles and integument of 
the side of the nose, and join with the nasal branch of the oidithalmic. 

The Labial Branches, the largest and most numerous, d(*s(!end beneath the 
Levator labii su[)crioris, and are distributed to the integument and muscles of the 
ufiper lip, the mucous membrane of the mouth, and labial glands. 

All these branches arc joined, immediately beneath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infra-orbital. 

Sphkno-Palatin k G anglton. 

The Spheno-Palatine Ganglion (Meckel’s) (fig. 258), the largest of the cranial 
ganglia, is deeply placed in the spheno-maxillary fossa, close to the spheno- 
palatine foramen. It is triangular, or heart-shaped in form, of a reddish-grey 
colour, and placed mainly behind the palatine branches of Uie superior maxillary 
nerve, at the point where the sympathetic root joins the ganglion. It conse- 
quently docs not involve those nerves which pass to the palate and nose. Like 
other ganglia, it possesses a motor, a sensory, and a sympathetic root. Its motor 
root is derived from the facial, through the Vidian; its sensory root from the 
fifth; and its sympathetic root from the carotid plexus, through the Vidian. Its 
branches are divisible into four groups: ascending, which pass to the orbit; descend- 
ing, to the palate; intei^al, to the nose; and posterior branches to the pliarynx. 

The Ascending Branches are two or three delicate filaments, whicli enter the 
orbit by the spheno-maxillary fissure, and supply the periosteum. Arnold 
describes and delineates these branches as ascending to the optic nerve; one, to 
the sixth nerve (Bock); and one, to the ophthalmic ganglion (Tiedemann). 

The Descending or Palatine Branches are distributed to the roof of the 
mouth, the soft palate, tonsil, and lining membrane of the nose. They are almost 
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a direct continuation of the spheno-palatine branches of the superior maxillary 
nerve, .and are three in number, anterior, middle, and posterior. 

The anterior^ or large palatine nerve, descends through the posterior palatine 
canal, emerges upon the hard palate, at the posterior palatine foramen, and passes 
forwards through a groove in the hard palate, extending nearly to the incisor tepth. 


258. — The Sphono-Palatine Ganglion and its Branches. 



It supplies the gums, the* mucous moinbrano .and glands of the hard palate, and com- 
municates ill front with the termination of the naso-iialatine nerve. While in the 
posterior palatine canal, it gives otf inferior nasal branches, whic.h enter the nose 
through openings in the palate-bone, and ramify over tluj middle meatus, and the 
middle and inferior spongy bones; and, at its exit from the canal, a palatine 
branch is distributed to both surface's of the soft palate. 

The middle, or external ])alatine nerve*, descends in the same canal as the pre- 
ceding, to the posterior palatine foramen, distriliuting branches to the uvula, 
tonsil, and soft palate. It is occasionally wanting. 

The posterior, or small palatine nerve, descemls with a small artery through 
the small posterior ])alatino canal, emerging by a separate opening behind the 
post(!rior ])alatine Ibramen. It sup[)lies the Lcivator ])ahiti muscle, the soft ])alatc, 
tonsil, and uvula. 

The Internal Branches arc distributed to the septum, and outer wall of the 
nascal foss.TL*. They are the superior nasal (anterior), and the naso-palatine. 

The superior nasal branches (anterior), four or five in number, enter the 
back part of the nasal fossa by the sjdieno-p.'ilatino foramen. They supply the 
mucous membrane, covering the superior and middle spongy bones, and that lining 
the posterior ethmoidal cells, a few being prolonged to the upper and back part of 
the septum. 

The naso-palatine nerve (Cotunnius), enters the nasal fossa with the other nasal 
nerves, and passes inwards across the roof of the nose, below the orifice of the 
sphenoidal sinus, to reach the septum; and then obi hpiely downwards and forwards 
along its lower part, lying between the periosteum and pituitary membrane, to the 
anterior palatine foramen. It descends to the roof of the mouth by a distinct 
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canal, which opens below in the anterior palatine fossa; the right nerve, also in a 
separate canal, being posterior to the loft one. In the mouth, they become united, 
supply the mucous membrane behind the incisor teeth, joining with the ante- 
rior palatine nerve. It occasionally furnishes a few small filaments to the mucous 
membrane of the septum. 

The Posterior Branches are the Vidian and pharyngeal (ptcry go- palatine). 

The Vidian arises from the back part of the sphcno-palatine ganglion, passes 
through the Vidian canal, enters the cartilage filling in the forjimen lac(*rum 
basis cranii, and divides into two branches, the superficial petrosal, and the 
carotid. In its course along the Vidian canal, it distributes a few filaments 
to the lining membrane at the back part of the roof of the nose and septum, 
mid that covering the end of the Eustachian tube. These are upper posterior 
nasal branches. 

The petrosal branch (nerrus petrosus snperjicialis major\ enters the cranium 
through the foramen lacerum basis cranii, having pierced tin? cartilaginous sub- 
stance, filling in this aperture. It runs beneath the Gasserian ganglion and dura 
mater, contained in a groove in the ant(*rior surface of the petrous portion of the 
temporal bone, enters the hiatus Fallopii, and, being continued through it, into the 
a(|ui*ductus Fallopii, joins the gangliform enlargement on the facial nerve. Pro- 
pei’Iy speaking, this nerve passes from the facial to the spheno- palatine ganglion, 
forming its motor root. 

The carotid branch is shorter, but larger than the petrosal, of a reddish-grey 
colour, and soft in texture. It crosses the foramen lacerum, surrounded by the 
cartilaginous substance which fills in that aperture, and enters the carotid canal, on 
the outer side of the carotid artery, to join the carotid plexus. 

The Pharyngeal Nerve {pterygo-palatine\ is a small branch arising from the 
biick part of the ganglion, occfisionally springing from the Vidian nerve. It 
passes through the pterygo-palatine canal witli the pterygo- palatine arti‘ry, and 
is distributed to the lining membrane of the pharynx, behind the Eustachian 
tube. 


Infkuiou Maxillaky Nkuvk. 

The Inferior Maxillary Nerve distributes brandies fo the teeth and gums of 
the lower jaw, the inti'gumont of the temple and external ear, lower part of the 
face and lower lip, and the muscles of mastication: it also supplies the tongue 
with its special nerve of the sense of taste. It is the largest of the three divisions 
of the fifth, and consists of two portions, tlie larger, or sensory root, proceeding 
from the inferior angle of the Gasserian ganglion; and the smaller, or motor root, 
which passes beneath the ganglion, and unites with the inferior maxillary nerve, 
just after its exit through the foramen ovale. Immediately beneath the base of 
the skull, this nerve divides into two trunks, anterior and posterior. 

The anterior, and smaller division, which reireives nearly the whole of the 
motor root, divides into five? branches, which suj>ply the muscles of mastication. 
They are the masseteric, deep temporal, buccal, and pterygoid. 

The Masseteric Branch passes outwards, above the External pterygoid muscle, 
in front of the temporo-maxillary articulation, and crosses the sigmoid notch, with 
the masseteric artery, to the Massetcr muscle, in which it ramities nearly as far 
as its anterior border. It occasionally gives a branch to the Temporal muscle, and 
a filament to the articulation of the jaw. 

The Deep Temporal Branches^ two in number, anterior and post('rior, supply 
the deep surface of the Temporal muscle. The posterior branchy oi' small size, 
is placed at the back of the temporal fossa. It is sometimes joined with the 
masseteric branch. The anterior branch is reflected upwards, at the pterygoid 
ridge of the sphenoid, to the front of the temporal fossa. It is occasionally 
joined with the buccal nerve. 

The Buccal Branch pierces the External pterygoid, and passes downAvards be- 
neath the inner surface of the coronoid process of the lower jaw, or through the 
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fibres of the Temporal muscle to reach the surface of the Buccinator, upon which 
it divides into a superior and an inferior branch. It gives a branch to tha External 
pterygoid during its passage through this muscle, and a few ascending filaments to 
the Temporal muscle, one of which occasionally joins with the anterior branch of the 
deep temporal nerve. The upper branch supplies the integument and upper 
part of the Buccinator muscle, joining with the facial nerve around the facial 
vein. The lower branch passes forwards to the angle of the mouth; supplies 
the integument and Buccinator muscle, as well as the mucous membrane lining 
its inner surface, joining with the facial nerve. ^ 

The Pterygoid Branches are two in number, one for each Pterygoid muscle. 
The branch to the Internal pterygoid is long and slender, and passes inwards to 
enter the deep surface of the muscle. This nerve is intimately connected at its 
origin with the otic ganglion. The branch to the External pterygoid is most 
frequently derived from tlie buccal, but it may bo given off separately from the 
anterior trunk of the nerve. 

The posterior and larger division of the inferior maxillary nerve also receives 
a few filaments from the motor root. It divides into three branches, auriculo- 
temporal, gustatory, and inferior dental. 

The Auriculo-tempohal Nerve generally arises by two roots, between which 
passes the middle meningeal artery. It passes l>aekwards beneath the External 
pterygoid muscle to the inner side of the articulation of the lower jaw. It then 
turns upwards with the temporal artery, between the external ear and condyle of 
the jaw, under cover of the parotid gland, and escaping from beneath this struc- 
ture, divides into two temporal branches. The posterior temporaly the smaller ol 
the two, supplies the Attrahens aurem muscle, and is distributed to the upper 
part of the pinna and the neighbouring integument. The anterior temporal 
accompanies the temporal artery to the vtjrtex of the skull, and su])plic8 the 
integument of the temporal region, communicating with the facial nerve. 

The auriculo-temporal nerve has branches of communication with the facial 
and otic ganglion. Those joining the facial nerve, usually two in number, pass 
forwards behind the neck of the condyle of the jaw, and join this nerve at the 
posterior border of the Masse ter muscle. They form one of the principal branches 
of communication between the facial and the fifth nerve. The filaments of com- 
munication with the otic gfinglion are derived from the commencement of the 
auriculo-temporal nerve. 

The Auricular Branches are two in number, inferior and superior. The infe- 
rior auricular arises behind the articulation of the jaw, and is distributed to the 
car below the external meatus; other filaments twine around the internal maxil- 
lary artery, and communicate with the sympathetic. The superior auricular 
arises in front of the internal ear, and supplies the integument covering the tragus 
and pinna. 

Branches to the Meatus Auditorius, two in number, arise from the point of 
communication between the tcmporo-auricular and facial nerves, and are distri- 
buted to the meatus. 

The Branch to the Temporo-maxillary Articulation is usually derived from 
the auriculo-temporal nerve. 

The Parotid Branches supply the parotid gland. 

The Gustatory or LiNfiiiAL Nerve (fig. 257), the special nerve of the sense of 
taste, supplies the papilla3 and mucous membrane of the tongue. It is deeply 
placed throughout the whole of its course. It lies at first beneath the External 
pterygoid muscle, together with the inferior dental nerve, being placed to the 
inner side of the* latter nerve, and is occasionally joined to it by a branch which 
crosses the internal maxillary artery. The chorda tympani also joins it at an acute 
angle in this situation. The nerve then passes between the Internal pterygoid 
muscle and the inner side of the ramus of the jaw, and crosses obliquely to the 
side of the tongue over the Superior constrictor muscle of the pharynx, and be- 
tween the Stylo-glossus muscle and deep part of the sub-maxillary gland; the 



OTIC GANGLION. 


493 

nerve lastly runs across Wharton’s duct, and along the side of the tongue to its 
apex, being covered by the mucous membrane of the mouth. 

Its branches of communication are with the sub-maxillary ganglion and hypo- 
glossal nerve. The branches to the sub-maxillary ganglion are two or three in 
number; those connected with the hypo-glossal nerve form a plexus at the anterior 
margin of the hyo-glossus muscle. 

Its branches of distribution are few in number. They supply the mucous 
membrane of the mouth, the gums, the sub-lingual gland, and the conical and 
fungiform pjipillae and mucous membrane of the tongue, the terminal filaments 
anastomosing at the tip of this organ with the hypo-glossal nerve. 

The Inferior Dental is the largest of the three branches of the inferior max- 
illary nerve. It passes downwards with the inferior dental artery, at first beneath 
the External pterygoid muscle, and then between the internal lateral ligament and 
the rjiinus of the jaw to the dental foramen. It then passes forwards in the dental 
canal in the inferior maxillary bone, lying beneath the teeth, as far as the mental 
foramen, where it divides into two terminal branches, incisor and mental. The 
incisor branch is continued onwards within the bone to the middle line, and sup- 
plies the canine and incisor teeth. The mental branch emerges from the bone at 
the mental foramen, and divides beneath the Depressor anguli oris into an external 
branch, which supplies this muscle, the Orbicularis oris, and the integument, com- 
municating with the facial nerve; and an inner branch, which ascends to the 
lower lip beneath the Quadratus menti; it supplies this muscle and the mucous 
membrane and integument of the lip, communicating with the facial nerve. 

The brjinches of the inferior dental are the mylo-hyoid and dental. 

The Mylo-hyoid is derived from the inferior dental just as that nerve is about 
to enter the dental foramen. It descemds in a groove on the inner surface of tho 
ramus of the jaw, in which it is retained by a proc(‘ss of fibrous membrane. It 
supplies the cutaneous surface of the Mylo-hyoid muscle, and the anterior belly of 
the Digastric, occasionally sending one or two filaments to the sub-maxillary 
gland. 

The Dental Branches supply the mohir and bicuspid teeth. They correspond 
in numl)er to the fangs of those teeth; each nerve entering the orifice at the 
point of the fang, and supplying the pulp of the tooth. 

Two small ganglia arc connected with the inferior maxillary nerve: the otic, 
with the trunk of the nerve; and the submaxillary, with its lingual branch, tho 
gustatory. 

Otic Ganglion. 

The Otic Ganglion (Arnold’s) (fig. 259), is a small oval-shaped, flattened ganglion, 
of a reddish-grey colour, situated immediately below the foramen ovale, on the inner 
surface of the inferior maxillary nerve, and around the origin of the internal 
pterygoid nerve. It is in relation, externally ^ with the trunk of the inferior 
maxillary nerve, at the point where the motor root joins the sensory portion; 
internally^ with the cartilaginous part of the Eustachian tube, and the origin of 
the Tensor palati muscle; behind it, is the middle meningeal artery. 

Branches of Communication. This ganglion is connected with the inferior 
maxillary nerve, and its internal pterygoid branch, by two or three short, delicate 
filaments, and also with the auriculo-temporal nerve; from the former, it obtains 
its motor, from the latter its sensory root; its communication with the sympa- 
thetic being effected by a filament from the plexus surrounding the middle 
meningeal artery. This ganglion also communicates with the glosso-pharyngcal 
and facial nerves, through the small petrosal nerve continued from the tympanic 
plexus. 

Its Branches of Distribution are a filament to the tensor tympani, and one to 
the tensor palati. The former passes backwards, on the outer side of the 
Eustachian tube; the latter arises from the ganglion, near the origin of the 
internal pterygoid nerve, and passes forwards. > 
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Submaxillary Ganglion. 

The Submaxillary (fig. 257), is of small size, circular in form, and 

situated above the deep portion of the submaxillary gland, near the posterior 
border of the Mylo-hyoid muscle, being connected by filaments with tlie lower 
border of the gustatory nerve. 

259. — ^The Otic Ganglion and its Branches 



Hranches of Communication, 'riiis ganglion is connected with the gustatory 
nerve by a few filaments whicli join it separately, at its fore and back part. It 
also receives a brancli Iroin the chorda tympaiii, by which it communicates with 
the facial; and coinmuiii<%‘ites with the sympathetic by filaments from the nervi 
molles, surrounding the facial artery. 

Branches of Distribution, These are five or six in number; they arise from the 
lower part of the ganglion, .and supply the mucous membrane of the mouth and 
Wharton’s duct, some being lost in the subinaxillary gland. According to Meckel, 
a branch from this ganglion occasionally descends in front of the Hyo-glossus 
muscle, and, after joining with one from the hypo-glossal, passes to the Genio- 
hyo-glossus muscle. 

Eighth Fair. 


The Eighth Pair consists of three nerves, the glosso-pharyngeal, pneumo- 
gastric, and spinal accessory. 


260. — Origin of the Eighth Pair, thoir 
Ganglia and Communications. 



The Glosso-Fhaiiyngeal Nkrve is dis- 
tributed, as its name implies, to the tongue 
and pharynx, being the nerve of sensation 
to the mucous membrane of the fauces and 
root of the tongue; and of motion, to the 
Pharyngeal muscles. It arises by three or 
four filaments, closely connected together, from 
the ujipcr part of the medulla oblongata, im- 
mediately behind the olivary body. 

Its deey origin may be traced through the 
fasciculi of the lateral tract, to a nucleus of 
grey matter at the lower part of the floor of 
the fourth ventricle, external to the fasciculi 


teretes. From its superficial origin, it passes outwards across the flocculus, and 
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leaves the skull at the central part of the jugular foramen, in a separate sheath 
of the dura mater and arachnoid, in front of the pueumogastric and spinal acces- 
sory nerves. In its passage through the jugular foramen, it grooves' the lower 
border of the petrous portion of the temporal bone, and, at its exit from the 
skull, passes forwards between the jugular veiii and internal carotid artery, and 
descends in front of 

the latter vessel, and 3 ^ 6 1 . — Course and Distribution of the Eighth Pair of Nerves. 


beneath the styloid 
process and the mus- 
cles connected with 
it, to the lower bor- 
der of the Stylo- 
pharyngeus. The 
nerve now curves 
inwards, forming an 
arch on the side of 
the neck, lying upon 
the Stylo-pharyn- 
geus, and the Mid- 
dle constrictor of the 
pharynx, above the 
superior laryngeal 
nerve. It then passes 
beueath the Hyo- 
glossus, and is finally 
distributed to the 
mucous membrane of 
the fauces, and base 
of the tongue, the 
mucous glands of the 
mouth and tonsil. 

In passing through 
tlie jugular foramen, 
the nerve presents, in 
succession, two gang- 
1 i lor m enlargemen ts. 
The superior one, 
the smaller, is called 
the jugular gang-^ 
lioriy the inferior, 
and larger one, the 
petrous ganglion^ or 
the ganglion of An- 
dersch. 

The Superior y or 
Jugular GangliWy 
is situated in the 
upper part of the 
groove in which the 
nerve is lodged dur- 
ing its passage 
through the jugular 
foramen. It is of very 
small size, and in- 
volves only the outer 
side of the trunk of 



the nerve, a small fasciculus passing beyond it, which is not connected directly 


with it. 
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The Inferior^ or Petrous Ganglion^ is situated in a depression in the lower 
border of the petrous portion of the temporal bone; it is larger than the former, 
and involves the whole of the fibres of the nerve. From this ganglion arise those 
filaments which connect the glosso-pharyngeal with other nerves at the base of 
the skull. 

Its Branches of Communication are with the pneumogastric, sympathetic, and 
facial, and the tympanic branch. 

The branches to the pneumogastric, are two filaments, one to its auricular 
branch, and one to the upper ganglion of the pneumogastric. 

The branch to the sympathetic is connected with the superior cervical 
ganglion. 

The branch of communication with the facial, perforates the posterior belly of 
the digastric. It arises from the trunk of the nerve below the petrous ganglion, 
and joins the facial just after its exit from the stylo-mastoid foramen. 

The Tympanic Branch (Jacobson’s nerve), arises from the ’ petrous ganglion, 
and enters a small bony canal on the base of the petrous portion of the temporal 
bone. (This opening is placed on the bony ridge which separates the carotid 
canal from the jugular fossa). It ascends to the tympanum, enters this cavity by 
an sipcrture in its floor close to the inner wall, and divides into three branches, 
which are contained in grooves upon the surface of the promontory. 

Its branches of distribution are, one to the fenestra rotunda, one to the fenestra 
ovalis, and one to the lining membrane of the Eustachian tube and tympanum. 

Its branches of communication ai’e three, and occupy separate grooves on the 
surface of the promontory. One of these passes forwards and downwards to the 
carotid canal to join the carotid plexus. A second runs vertically upwards to 
join the greater superficial petrosal nerve, as it lies in the hiatus Fallopii. The 
third branch runs upwards and forwards towards the anterior surface of the petrous 
bone, and passes through a small aperture in the sphenoid and temporal bones, to 
the exterior of the skull, where it joins the otic ganglion. This nerve, in its course 
through the temporal bone, passes by the ganglifbrm enlargement of the facial, 
and has a connecting filament with it. 

The branches of the glosso-jiharyngcal nerve are the carotid, pharyngeal, mus- 
cular, tonsillitic, and lingual. 

The Carotid Branches descend along the trunk of the internal carotid artery 
as far as its point of bifurcation, communicating with the pharyngeal branch of 
the ymeumogastric, and with branches of the sympathetic. 

The Pharyngeal Branches are three or four filaments which unite opposite the 
Middle constrictor of the pharynx with the pharyngeal branches of the pneumo- 
gastric, superior laryngeal, and sympathetic nerves, to form the pharyngeal plexus, 
branches from which perforate the muscular coat of the pharynx to supply the 
mucous membrane. 

The Muscular Branches are distributed to the Stylo-pharyngeus and Con- 
strictors of the pharynx. 

The Tonsillitic Branches supply the tonsil, forming a plexus (circulus tonsil- 
laris) around this body, from which branches arc distributed to the soft palate and 
fauces, where they anastomose with the palatine nerves. 

The Lingual Branches are two in number; one supplies the mucous membrane 
covering the surface of the base of the tongue, the other perforates its substance, 
and supplies the mucous membrane and papilla? of the side of the organ. 

The Spinal Acckssouy Neuve consists of two parts; one, the accessory 
part to the vagus, and the othi*r the spinal portion. 

The accessory part, the smaller of the two, arises by four or five delicatQ fila- 
ments from the lateral tract of the cord below the roots of the vagus; these 
filaments may be traced to a nucleus of grey matter at the back of the medulla, 
below the origin of the vagus. It joins, in the jugular foramen, wi^ the upper 
ganglion of the vagus by one or two filaments, and is continued into tho vagus 
below the second ganglion. It gives branches to the pharyngeal and superior 
laryngeal branches of the vagus. 
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The spinal portion, firm in texture, arises by several filaments from the lateral 
tract of the cord, as low down as the sixth cervical nerve; the fibres pierce the 
tract, and are connected with the anterior horn of the grey crescent of the cord. 
This portion of the nerve ascends between the ligamentum denticulatum and the 
posterior roots of the spinal nerves, enters the skull through the foramen mag- 
num, and is then directed outwards to the jugular foramen, through which it 
passes, lying in the same sheath as the pneumogastric, separated from it by a fold 
of the arachnoid, and is hero connected with the accessory portion. At its exit 
from the jugular foramen, it passes backwards behind the internal jugular vein, 
and descends obliquely behind the Digastric and Stylo-hyoid muscles to the upper 
part of the Sterno-mastoid. It pierc^es this muscle, and passes obliquely across 
the sub-occipital triangle, to terminate in the deep surface of the Trapezius. 
This nerve gives several branches to the Sterno-mastoid during its passage 
through it, and joins in its substance with branches from the third cervical. 
In the sub-occipital triangle it joins with the second and third cervical nerves, 
assists in the formation of the cervical plexus, and oc^casionally of the great 
auricular nerve. On the front of the Trapezius, it is reinforced by branches 
from the third, fourth, and fifth cervical nerves, joins with the posterior branches 
of the spinal nerves, and is distributed to the Trapezius, some filaments ascending 
and others descending in its substance as far as its inferior angle. 

The Pneumogastuic, or Vagus, one of the three divisions of the eighth pair, 
has a more extensive distribution than any of the other cranial nerves, passing 
through the neck and cavity of the chest to the upper part of the abdomen. It is 
composed of both motor and sensitive filaments. It supplies the organs of voice and 
respiration with motor and sensitive fibres; and the pharynx, oesophagus, stomach, 
and heart with motor influence, its superficial origin is by eight or ten filaments 
from the lateral tract immediately behind the olivary body and below the glosso- 
pharyngeal; its fibres may, however, be traced deiqily through the fasciculi of the 
medulla, to terminate in a grey nucleus near the lower part of the floor of the 
fourth ventricle. The filauients become united, and form a flat cord, which passes 
outwards across the flocculus to the jugular foranum, through which it emerges 
from the cranium. In passing through this ojieiiing, the pneumogastric accom- 
panies the spinal accessory, being contained in the same sheath of dura mater 
with it, a membranous septum separating it from the glosso-pharyngeal, which 
lies in front. The nerve in this situation presents a well-marked ganglionic en- 
largement, which is called the ganglion jugulare, or the ganglion of the root of 
the pneumogastric: to it the accessory part of the spinal accessory nerve is 
connected. After the exit of the nerve from the jugular foramen, a second gangli- 
form swelling is formed upon it, called the ganglion inferius, or the ganglion of 
the trunk of the nerve\ below which it is again joined by filaments from the 
accessory nerve. The nerve descends the neck in a straight direction within the 
sheath of the carotid vessels, lying between the internal carotid artery and internal 
jugular vein as far as the thyroid cartilage, and then between the same vein and 
the common carotid to the root of the neck. Here the course of the nerve be- 
comes different on the two sides of the body. 

On the right side, the nerve passes across the subclavian artery between it and 
the subclavian vein, and descends by the side of the trachea to the back part of the 
root of the lung, where it spreads out in a plexiform network (posterior pulmonary), 
from the lower part of which two conls descend upon the oesophagus, on which 
they divide, forming, with branches from the opposite nerve, the oesophageal 
plexus; below, these branches arc collected into a single cord, which runs along 
the back part of the oesophagus, enters the abdomen, and is distrilmted to the 
posterior surface of the stomach, joining the left side of the cajliac plexus, and 
the splenic plexus. 

On the left side, the pneumogastric nerve enters the chest, between the left 
carotid and subclavian arteries, behind the left innominate vein. It crosses the 
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arch of the aorta, and descends behind the root of the left lung and along the 
anterior sui’face of the oesophagus to the stomach, distributing branches over its 
anterior surface, some extending over the great cuUde-saCy and others along the 
lesser curvature. Filaments from these latter branches enter the gastro-hopatic 
omentum, and join the left hepatic plexus. 

The Ganglion of the Root is of a greyish colour, circular in form, about 
two lines in diameter, and resembles the ganglion on the large root of the fifth 
nerve. 

Connecting Branches, To this ganglion the accessory portion of the spinal 
accessory nerve is connected by several delicate filaments; it also has an anasto- 
motic twig with the petrous ganglion of the glosso-pliaryngeal, with the facial 
nerve by means of the auricular branch, and with the sympathetic by means of an 
ascending filament from the superior cervical ganglion. 

The Ganglion of the Trunk (inferior) is a plexiform cord, cylindrical in form, 
of a reddish colour, and about an inch in length; it involves the whole of the 
fibres of the nerve, except the portion of the accessory nerve derived from the 
spinal accessory, which lilends witli the nerve beyond the ganglion. 

Connecting Branches. This ganglion is connected with the hypo-glossal, the 
superior cervical ganglion of the sympathetic, and with the loop between the first 
and second cervical nerves. 

The branches of the Pneumogastric are 


111 the jugular fossa . 
In the neck 

In the thorax 
In the abdomen 


. Auricular. 

t Pharyngeal. 

Superior laryngeal. 
Recurrent laryngeal. 
Cervical Cardiac. 

i Thoracic Cardiac. 
Anterior pulmonary. 
Posterior pulmonary. 
(Esophageal. 

. Gastric. 


The Auricular Branch arises from the ganglion of the root, and is joined soon 
after its origin by a filament from the glosso- pharyngeal; it crosses the jugular 
fossa to an opening near the root of the styloid process. Traversing the substance 
of the temporal bone, it crosses the aipieductus Fallopii about two lines above its 
termination at the stylo-mastoid foramen; it here gives otf an ascending branch, 
which joins the facial, and a descending branch, which anastomoses with the pos- 
terior auricular branch of the same nerve: the continuation of the nerve reaches 
the surface between the mastoid process and the external auditory meatus, and 
supplies the integument at the back part of the pinna. 

The Pharyngeal Branch arises from the upper part of the inferior ganglion of 
the pneumogastric, receiving a filament from the accessory portion of the spinal 
accessory; it passes across the internal carotid artery (in front or behind), to the 
upper border of the Middle constrictor, where it divides into numerous filaments, 
which anastopose with those from the glosso-pliaryngeal, superior laryngeal, and 
sympathetic, to form the pharyngeal plexus, from which branches arc distributed 
to the muscles and mucous membrane of the pharynx. As this nerve crosses the 
internal carotid, some filiimcnts arc distributed, together with those from the 
glosso-pharyngeal, upon the wall of this vessel. 

The Superior Laryngeal Nerve^ larger than the preceding, arises from the 
middle of the inferior ganglion of the pneumogastric. It descends, by the side 
of the pharynx, behind the internal carotid, where it divides into two branches, 
the external and internal laryngeal 0 

The external larnygeal branchy the smaller, descends by the side of the 
larynx, beneath the Sterno-thyroid, to supply the crico-thyroid and the thyroid 
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gland. It gives branches to the pharyngeal plexus, and the Inferior constrictor, 
and communicates with the superior cardiac nerve, behind the common carotid. 

The Internal Laryngeal Branch descends to the opening in the thyro-hyoid 
membrane, through which it passes with the superior laryngeal artery, and is 
distributed to the mucous membrane of the larynx, and the Arytenoid muscle, 
anastomosing with the recurrent laryngeal. 

The branches to the mucous membrane are distributed, some in front, to the 
epiglottis, the base of the tongue, and epiglottidean gland; and others pass back- 
wards, in the aryteno-epiglottidean fold, to supply the mucous membrane sur- 
rounding the superior orifice of the larynx, as well as the membrane which lines 
the cavity of the larynx as low down as the vocal chord. 

The filament to the Arytenoid muscle is distributed partly to it, and part to 
the mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal, descends beneath the 
mucous membrane on the posterior surface of the larynx, behind the lateral part 
of the thyroid cartilage, where the two nerves become united. 

The Inferior^ or Recurrent Laryngeal^ so called from its reflected course, 
arises, on the right side, in front of the subclavian artery: it winds round this 
vessel, and ascends obliquely to the side of the trachea, behind the common 
carotid and inferior thyroid arteries. On the left side, it arises in front of the 
arch of the aorta, and winds round it at the point where the obliterated remains 
of the ductus arteriosus are connected with this vessel, and then ascends to the 
side of the trachea. The nerves on both sides ascend in the groove between the 
trachea and oesophagus, and, piercing the lower fibres of the Inferior constrictor 
muscle, enter the larynx behind the articulation of the inferior cornu of the 
thyroid cartilage with the cricoid, being distributed to all the muscles of the 
larynx, excepting the Crico- thyroid, and joining 'with the superior laryngeal. 

The recurrent laryngeal, as it winds round the subclavian artery and aorta, 
gives off several cardiac filaments, which unite with the cardiac branch from the 
pneumogastric and sympathetic. As it ascends the neck, it gives off oesophageal 
branches, more numerous on the left than on the right side; tracheal branches to 
the posterior membranous portion of the trachea; and some pharyngeal filaments 
to the Inferior constrictor of the pharynx. 

The Cervical Cardiac Bra?iches, two or three in number, arise from the 
pneumogastric, at the upper and lower p«art of the neck.. 

The superior branches arc small, and communicate with the cardiac branches 
of the sympathetic, and with the great cardiac plexus. 

The inferior cardiac bra^iches, one on each side, arise at the lower part 
of the neck, just above the first rib. On the right side, this branch passes in 
front of the arteria innominata, and anastomoses with the superior cardiac nerve. 
On the left side, it passes in front of the arch of the aorta, and anastomoses 
either with the superior cardiac nerve, or with the cardiac plexus. 

The Thoracic Cardiac Branches, on the right side, arise from the trunk of 
the pneumogastric, as it lies by the side of the trachea: passing inwards, they 
terminate in the deep cai'diac plexus. On the left side, they arise from the left 
recurrent laryngeal nerve. 

The Anterior Pulmonary Branches, two or three in number, and of small size, 
are distributed on the anterior aspect of the root of the lungs. They join with 
filaments from the sympathetic, and form the anterior pulmonary plexus. 

The Posterior Pulmonary Branches, more numerous and larger than the ante- 
rior, are distributed on the posterior aspect of the root of the lung: they are joined 
by filaments from the third and fourth thoracic ganglia of the sympathetic, and 
form the posterior pulmonary plexus. Branches from both plexuses accompany 
the ramificat^ijns of the air tubes through the substance of the lungs. 

The CEs&phageal Branches are given off from the pneumo-gastric, both above 
and below the pulmonary branches. The latter are the most numerous and 
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largest. They form, together with branches from the opposite nerve, the oeso- 
phageal plexus. 

The Gastric Branches are the terminal filaments of the pneumo-gastric nerve. 
The nerve on the right side is distributed to the posterior surface of the stomach, 
and joins the left side of the cocliac plexus, and the splenic plexus. The nerve 
on the left side is distributed over the anterior surface of the stomach, some 
filaments passing across the great cuUde-saCy and others along the lesser curvature. 
They unite with branches of the right nerve and sympathetic, some filaments 
passing through the lesser omentum to the left hepatic plexus. 



The Spinal Nerves. 


T he spinal Nerves are so called, from taking their origin from the spinal cord, 
and from being transmitted through the intervertebral foramina on either side 
of the spinal column. There are thirty-one pairs of spinal nerves, which are 
arranged into the following groups, corresponding to the region of the spine 
through which they pass; 


Cervical 

Dorsal 

Lumbar 

Sacral 

Coccygeal 


8 pairs. 
12 „ 

5 

5 » 

I 


It will be observed, that each group of nerves corresponds in number with the 
vertebrae in each region, excepting in the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, and a 
posterior, or sensitive root. 


Roots op the Spinal Nerves. 

The anterior roots arise somewhat irregularly from a linear series of foramina, 
on the antero-lateral column of the spinal cord, gradually approaching towards 
the anterior median fissure as they descend. 

The fibres of the anterior roots pass between the anterior and lateral columns, 
and enter the grey matter of the anterior horn, where they divide into two 
bundles, the larger of which is connected with the lateral column of the same 
side, while the smaller bundle passes to the anterior column of the opposite side. 
The component fibres of the latter bundle form part of the anterior white com- 
missure, and decussate with the roots of the nerve of the opposite side of the 
cord. 

The posterior roots arise, in a perfectly straight line, from the posterior lateral 
fissure, opposite the corresponding horn of grey matter. 

The fibres of the posterior roots pass directly into the grey matter of the 
posterior horn, at the bottom of the posterior lateral fissure, where they sub- 
divide, some passing into the lateral and posterior columns of the same side; 
while others enter the grey commissure, and form the transverse commissural 
fibres connecting these roots with the opposite side of the cord. 

The posterior roots of the nerves arc larger, and the individual filaments more 
numerous, and thicker, than those of the anterior. As their component fibrils 
pass . outwards, towards the aperture in the dura mater, they coalesce into two 
bundles, receive a tubular sheath from this membrane, and enter the intervertebral 
ganglion which is developed upon each root. 

The posterior root of the first cervical nerve forms an exception to these 
characters. It is smaller than the anterior, has frequently no ganglion developed 
upon it, and, when the ganglion exists, it is often situated within the dura mater. 

The anterior roots are the smaller of the two, devoid of any ganglionic 
enlargement, and their component fibrils are collected into two bundles, near the 
intervertebral foramina. 

Ganglia op the Spinal Nerves. 

A ganglton is developed upon each posterior root of the spinal nerves. 
These ganglia' are of an oval form, of a reddish colour, bear a proportion in 
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size to the nerves upon which they are formed, and are placed in the interver- 
tebral foramina, external to the point where the nerves perforate the dura mater. 
Each ganglion is bifid internally, where it is joined by the two bundles of the poste- 
rior root, the two portions being united into a single mass externally. The ganglia 
upon the first and second cervical nerves form an exception to these characters, 
being placed on the arches of the vertebrm over which they pass. The ganglia, 
also, of the sacral nerves are placed within the spinal canal; and that on the 
coccygeal nerve, also in the canal about the middle of its posterior root. Imme- 
diately beyond the ganglion, the two roots unite, and the trunk thus formed 
passes out of the intervertebral foramen, and divides into an anterior branch, for 
the supply of the anterior part of the body; and a posterior branch, for the 
posterior part. 


Anteriou Biiaxches of thk Spinal Nerves, 

The anterior branches of the Spinal Nerves supply the parts of the body 
in front of the spine, including the limbs. They are for the most part larger 
than the posterior branches; this increase of size being proportioned to the larger 
extent of structures they are required to supply. Each branch is connected by 
slender filaments with the sympathetic. In the dorsal region, the anterior branches 
of the spinal nerves are completely separate from each other, and are uniform in 
their distribution; but in the cervical, lumbar, and sacral regions, they form 
intricate plexuses previous to their distribution. 

Posterior Branches of the Spinal Nerves. 

The posterior branches of the Spinal Nerves are generally smaller than the 
anterior: they arise from the trunk, resulting from the union of the nerves in the 
intervertebral foramina, and, passing backwards, divide into external and internal 
branches, which are distributed to the muscles and integument behind the spine. 
The first cervical and lower sacral nerves are exceptions to these characters. 

Cervical Nerves. 

• 

The roots of the Cervical Nerves increase in size from the first to the fifth, 
and then maintain the same size to the eighth. The posterior roots bear a pro- 
portion to the anterior as 3 to i, which is much greater than in any other region; 
the individual filaments being also mucli larger than those of the anterior roots. 
In direction, they are less oblique than those of the other spinal nerves. The 
first is directed a little upwards and outwards; the second is horizontal; the 
others arc directed obliquely downwards and outwards, the lowest being the 
most oblique, and consequently longer than the upper, the distance between their 
place of origin and their point of exit from the spinal canal, never exceeding the 
depth of one vertebra. 

The trunk of the first Cervical Nertw {Sub-occipital), leaves the spinal canal, 
between the occipital bone and the posterior anrh of the atlas; the second between 
the posterior arch of the atlas and the lamina of the axis; and the eighth (the 
last), between the last cervical and first dorsal vertebras. 

Each nerve, at its exit from the intervertebral foramen, divides into an anterior 
and a posterior branch. The anterior branches of the four upper cervical nerves, 
form the cervical plexus. The anterior branches of the four lower cervical nerves, 
together with the first dorsal, form the brachial plexus. 

Anterior Branches or the Cervical Nerves. 

The anterior branch of the firsts or Sub-occipital iVerve, is of small size. It 
escapes from the vertebral canal, through a groove upon the posterior arch of the 
atlas. In this groove it lies beneath the vertebral artery, to the inner side of the 
Rectus lateralis. As it crosses the foramen in the transverse process of tho 
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atlas, it receives a filamci^t from the sympathetic. It then descends, in front of 
this process, to communicate with an ascending branch from the second cervical 
nerve. 

Communicating filaments from this nerve join the pneumogas trie, the hypo- 
glossal and sympathetic, and some branches are distributed to the Rectus lateralis, 
and the two Anterior recti. According to Valentin, it also distributes filaments 
to the occipito-atloid articulation, and mastoid process of the temporal bone. 

The anterior branch of the second Cervical Nerve escapes from the spinal 
canal, between the posterior arch of the atlas and the lamina of the axis, and, 
passing forwards on the outer side of the vertebral artery, divides in front of the 
Intertransverse muscle, into an ascending branch, which joins the first cervical; 
and two descending branches which join the third. 

The anterior branch of the third Cervical Nerve is double the size of the 
preceding. At its exit from the intervertebral foramen, it passes downwards and 
outwards beneath the Sterno-niastoid, and divides into two branches. The 
ascending branch joins the anterior division of the second cervical, communicates 
with the sympathetic and spinal accessory nerves, and suV)divid(JS into the super- 
ficial cervical, and great auricular nerves. The descending branch passes down 
in front of the Scalenus anticus, anastomoses with the fourth cervical nerve, and 
becomes continuous with the clavicular nerves. 

The anterior branch of the fourth Cervical is of the same size as the pre- 
ceding. It receives a branch from the third, sends a communicating branch 
to the fifth cervical, and, passing downwards and outwards, divides into numerous 
filaments, which cross the posterior triangle of the neck, towards the elaviclc and 
acromion. It usually gives a branch to the phrenic nerve whilst it is contained 
in the intertransverse space. 

The anterior branches of the fifths sixths seventh^ and eighth Cervical 
Nerves^ are remarkable for their large size. They are much larger than the 
preceding nerves, and arc all of equal size. They assist in the formation of 
the brachial plexus. 

Ceuvioal Plexus. 


The cervical plexus (fig. 256) is formed by the anterior branches of the four 
upper cervical nerves. It is situated in front of the four upper vertebra^ resting 
upon the Levator anguli scapuhe, and Scalenus medius muscles, and covered in by 
the Sterno-mastoid. 

Its branches may bo divided into two groups, superficial and deep, which may 
be thus arranged: 


Superficial 


Deep 


<1 


Ascending 


Descending 


Internal 


External 


f Superficialis colli. 

•J Auricularis inagnus. 

( Occipitalis minor. 

{ ( Sternal. 
Supra-clavicular ^ Clavicular. 

I Acromial. 

{ Communicating. 

Muscuhu’. 

Conununicans noni. 

Phrenic. 

{ Communicating, 

Muscular. 


Superficial Branches of tub Cervical Plexus. 

The Superficialis Colli arises from the second and third cervical nerves, turns 
round the posterior border of the Sterno-mastoid about its middle, and passing 
obliquely forwards behind the external jugular vein to the anterior border of that . 
muscle, perforates the deep cervical fascia, and divides beneath the Platysma into 
two branches, v^hich are distributed to the anterior and lateral parts of the neck. 
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The ascending branch gives a filament, which accompanies the exteme'l 
jugular vein; it then passes upwards to the sub-maxillary region, and divides into 
branches, some of which form a plexus with the cervical branches of the facial 
nerve beneath the Platysma; others pierce this muscle, supply it, and are distri- 
buted to the integument of the upper half of the neck, at its fore part, as high up 
as the chin. 

The descending branch pierces the Platysma, and is distributed to the integu- 
ment of the side and front of the neck, as low as the sternum. 

This nerve is occasionally represented by two or more filaments. 

The Auricularis Magnus is the largest of the ascending branches. It arises 
from the second and third cervical nerves, winds round the posterior border of 
the Sterno-mas&id, and, after perforating the deep fascia, ascends upon that 
muscle beneath the Platysma to the parotid gland, where it divides into numerous 
branches. 

The facial branches pass across "^he parotid, and are distributed to the inte- 
gument of the face; others penetrate the substance of the gland, and communi- 
cate with the facial nerve. 

The posterior or auricular branches ascend vertically to supply the integu- 
ment of the posterior part of the pinna, communicating with the auricular branches 
of the facial and pneumogasiric nerves. 

The tnastoid branch joins the posterior auricular branch of the facial, and 
crossing the mastoid process, is <listributed to tlie integument behind the ear. 

The Occipitalis Minor arises from the second cervical nerve; it curves round 
the posterior border of the Steriio-inastoid above the i)receding, and ascends ver- 
tically along the posterior border of this muscle to the back part of the side of the 
head. Near the cranium it perforates the deep fascia, and is continued upwards 
along the side of the head bi^bind the ear, supplying the integument and Occipito- 
frontalis muscle, and communicating with the occipitalis major, auricularis 
magnus, and posterior auricular branch of the facial. 

This nerve gives off an auricular branchy which supplies the Attollens aurem 
and the integument of the upper and back part of the auricle. This branch is 
occasionally derived from the great occipital nerve. The occipitalis minor varies 
in size; it is occasionally double. 

The Descending or Supra-clavicular Branches arise from the third and fourth 
cervical nerves; emerging beneath the posterior border of the Sterno-mastoid, 
they descend in the interval between this muscle and the Trapezius, and divide 
into branches, which arc arranged, according to their position, into three groups. 

The inner or sternal branch crosses obliquely over the clavicular and sternal 
attachments of the Sterno-mastoi<l, and supplies the integument as far as the 
median line. 

' The middle or clavicular branch crosses the clavicle, and supplies the integu- 
ment over the Pectoral and Deltoid muscles, communicating with the cutaneous 
branches of the upper intercostal nerves. Not unfrequently, the supra-clavicular 
nerve passes through a foramen in the clavicle, at the junction of the outer with 
the inner two-thirds of the bone. 

The external or acromial branch passes obliquely across the outer surface of 
the Trapezius and the acromion, and supplies the integument of the upper and 
back part of the shoulder. 

Deep Bkanchks ob^ the Cervical Plexus. Internal Series. 

The Communicating Branches consist of several filaments, which pass from the 
loop between the first and second cervical nerves in front of the atlas to the pheu- 
mogastric, hypo-glossal, and sympathetic. 

Muscular Branches supply the Anterior recti «nd Rectus lateralis muscles; 
they proceed from the first cervical nerve, and from the loop formed between 
it and the second. 
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The Communicana Noni (fig. 256) consists usually of two filaments, one being 
derived from the second, and the other from the third cervical. These filaments 
descend vertically downwards on the outer side of the internal jugular vein, cross 
in front of the vein a little below the middle of the neck, and form a loop with 
the descendens .noni in front of the sheath of the carotid vessels. Occasionally, 
the junction of these nerves takes place within the sheath. 

The Phrenic Nerve {Internal Respiratory of Bell) arises from the third and 
fourth cervical nerves, and receives a communicating branch from the fifth. It 
descends to the root of the neck, lying obliquely across the front of the Scalenus 
anticus, passes over the first part of the subclavian artery, between it and the 
subclavian vein, and, as it enters the chest, crosses the internal mammary artery 
near Its root. Within the chest, it descends nearly ver.tically in front of the root 
of the lung, and by the side of the pericardium, between it and the mediastinal 
portion of the pleura, to the Diaphragm, where it divides into branches, which 
separately pierce that muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at the 
upper part of the thorax. 

The right nerve is situated more deeply, and is shorter and more vertical 
in direction than the left; it lies on the outer side of the right vena innominata 
and superior vena cava. 

The left nerve is rather larger than the right, from the inclination of the 
heart to the left side, and from the Diaphragm being lower in this than on the 
opposite side. At the upper part of the thorax, it crosses in front of the arch of 
the aorta to tlie root of the lung. 

Each nerve supplies lilainents to the pericardium and pleura, and near the 
chest is joined by a filament from the sympathetic; by another derived from the 
fifth and sixth cervical nerves; and occasionally by one from the union of the 
descendens noni with the spinal nerves, which, Swan states, occurs only on the 
left side. 

From the right nerve, one or two filaments pass to join in a small ganglion 
with phrenic branches of the solar plexus; and branches from this ganglion aro 
distributed to the hepatic plexus, the supra-renal capsule, and inferior vena cava. 
From the left nerve filaments pass to join the phrenic plexus, but without any 
ganglionic enlargement. 

Deep BuANCirES of the Cervical Plexus. External Series. 

Communicating Branches, The cervical plexus communicates with the spinal 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the sub-occi- 
pital triangle, and beneath the Trapezius. 

Muscular Branches are distributed to the Sterno-mastoid, Levator anguli 
scapiilm. Scalenus medius, and Trapezius. ^ 

The branch for the Sterno-mastoid is derived from the second cervical; the 
Levator anguli scapulae receiving branches from the third; and the Trapezius 
branches from the third and fourth. 

Posterior Branches of the Cervical Nerves. 

The Posterior Branches of the cervical nerves, with the exception of the first 
two, pass backwards, and divide, behind the posterior Intertransvcrse muscles, into 
external and internal branches. 

The external branches supply the muscles at the side of the neck, viz., the 
Cervicalis ascendens, Trans versalis colli, and Trachelo-mastoid. 

. The external branch of the second cervical nerve is the largest; it is often 
joined with the third, and supplies the Complexus, Splenius, and Trachelo- 
mastoid muscles. 

The internal branches, the larger, are distributed differently in the upper and 
lower part of the neck. Those derived from the third, fourth, and fifth nerves 
pass between the Semi-spinalis and Complexus muscles, and having reached the 
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spinous processes, perforate the aponeurosis of the Splenius and Trapezius, and 
are continued outwards to the integument over the Trapezius; whilst those derived 
from the three lowest cervical nerves are the smallest, and are placed beneath the 
Semi-spinalis, which they supply, and do not furnish any cutaneous filaments. 
These internal branches supply the Gomplexus, Semi-spinalis colli, Inter-spinales, 
and Multifidus spinas. 

The posterior branches of the three first cervical nerves require a separate 
description. 

The posterior branch of the First Cervical Nerve {Sub-occipital) is larger 
than the anterior, and escsipes from the vertebral canal between the occipital bone 
and the posterior arch of the atlas, lying behind tlio vertebral artery, and cntei*s 
the triangular space formed by the Rectus posticus major, the Obliquus superior, 
and Obliquus inferior. It supplies the Recti and Obliqui muscles, and the com- 
plexus. From the branch which supplies the Inferior oblique a filament is given 
off, which joins the second cervical nerve. It also occasionally gives off a cuta- 
neous filament, which accompanies the occipital artery, and communicates with 
the occipitalis major and minor nerves. 

The posterior division of the first cervical has no branch analogous to the 
external branch of the other cervical nerves. 

The posterior branch of the Second Cervical Nerve is three or four times 
greater than the anterior branch, and the largest of all the other posterior cervical 
nerves. It emerges from the s[)iiial canal between the posterior arch of the atlas 
and lamina of the axis, below the Inferior oblHinc. It supplies this muscle, and 
receives a communicating filament from the first cervical. It then divides into 
external and internal branches. 

The internal branch, called, from its size and distribution, the occipitalis major, 
ascends obliquely inwards between the Oblicjuus inferior and Gomplexus, and 
pierces the latter muscle and the Trapezius near their attachments to the cranium. 
It is noAV joined by a filament from the third cervi(!al nerve, and ascending on the 
back part of the head with the occipital artery, divides into two branches, wliich 
supply the integument of the scalp as far forwards as the vertex, communicating 
with the occipitalis minor. It gives off an auricular branch to the back part of 
the car, and muscular branches to the Gomplexus. 

The posterior branch of the Third Cervical is smaller than the preceding, but 
larger than the fourth; it difiers from the posterior branches of the other cervical 
nerves in its supplying an additional filament to the integument of the occiput. 
This occipital branch arises from the internal or cutaneous branch beneath the 
Trapezius; it pierces that muscle, and supplies the skin on the lower and back part 
of the head. It lies to the inner side of the occipitalis major, with which it is con- 
nected. 

The internal branches of the posterior divisions of the three first cervical 
nerves are occasionally joined beneath the Gomplexus by communicating branches. 
This communication lias been described by Gruvelhier as the posterior cervical 
plexus. 

The Brachial Plexus (fig. 262). 

The brachial plexus is formed by the union of the anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side 
of the neck to the axilla, being very broad, and presenting but little of a plexi- 
form arrangement at its commencement, narrow opposite the clavicle, broad and 
presenting a more dense interlacement in the axilla, and dividing opposite the 
coracoid process into numerous branches for the supply of the upper limb. These 
nerves are all similar in size, and their mode of union in the formation of the 
plexus is the following. The fifth and sixth nerves unite near their exit from 
the spine into a common trunk; the seventh nerve joins this trunk near the outer 
border of the Middle scalenus; and the three nerves thus form one large single 
cord. The eighth cervical and first dorsal nerves unite beneath the Anterior 
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scalenus into a common trunk. Thus two large trunks are formed, the upper one 
by the union of the fifth, sixth, and seventh cervical; and the lower one by the 
eighth cervical and first dorsal. These two trunks accompany the subclavian 
artery to the axilla, lying upon its outer side, that formed by the union of the last 
cervical and first dorsal 
being nearest to the vessel. 

Opposite the clavicle, and 
sometimes in the axilla, 
each of these cords gives 
off a fasciculus, which 
uniting, a third trunk is 
formed, so that in the 
centre of the axilla three 
cords are found, one lying 
on the outer side of the 
axillary artery, one on its 
inner side, and one behind. 

The brachial plexus com- 
municates witli the cer- 
vical plexus by a branch 
from the fourth to the 
fifth nerve, and with the 
phrenic by a branch from 
the fifth cervical, which 
joins that nerve on the 
Anterior scalenus muscle: 
the cervical and first dor- 
sal nerves are also joined 
by filaments from the mid- 
dle and inferior cervical 
ganglia of the sympathetic, 
close to their exit from the 
intervertebral forjimina. 

Relations. In the neck, the brachial plexus lies at first between the Anterior 
and Middle scaleni muscles, and then .above .and to the outer side of the subcla- 
vian artery; it then passes beneath the clavicle and Subclavius muscle, lying 
upon the first serration of the Sorratus nitagnus and Subscapularis muscles. In 
the axilla, it is placed on the outer side of the first portion of the axillary artery: 
it surrounds the artery in the second part of its course, one cord lying upon the 
outer side of that vessel, one on tlie inner side, and one behind it; and at the 
lower part of the axillary space gives off its terminal branches to the upper 
extremity. 

Branches. The branches of the brachial plexus may bo arranged into two 
groups, viz., those given off above the clavicle, and those below that bone. 

Buanches above the Clavicle. 

Communicating. Posterior thoracic. 

Muscular. Supra-scapular. 

The communicating branch with the phrenic is derived from the fifth cervical 
nerve; it joins the phrenic on the Anterior scalenus muscle. 

The muscular branches supply the Longus colli, Sctaleni, Rhomboidei, and 
Subclavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral foramina. The rhomboid 
branch arises from the fifth cervical, pierces the Scalenus medi us, and passes 
beneath the Levator anguli scapulas, which it occasionally supplies, to the Rhom- 
boid muscles. The subclavian branch is a small filament, which arises from the 
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trunk formed by the junction of the fifth and sixth cervical nerves; it descends 
in front of the subclavian artery to the Subclavius muscle, and is usually connected 
by a filament with the phrenic nerve. 

The Posterior Thoracic Nerve (long thoracic, external respiratory of Bell), 
supplies the Serratus magnus, and is remarkable for the length of its course. It 
arises by two roots, from the fifth and sixth cervical nerves, immediately after 
their exit from the intervertebral foramina. These unite in the substance of the 
Middle scalenus muscle, and, after emerging from it, the nerve passes down behind 
the brachial plexus aiid the axillary vessels, resting on the outer surface of the 
Serratus magnus. It extends along the side of the chest to the lower border of 
this muscle, and supplies it with numerous filaments. 

The Supra- Scapular Nerve arises from the cord formed by the fifth, sixth, 
and seventh cervical nerves: passing obliquely outwards beneath the Trapezius, 
it enters the supra-spinous fossa, through the notch in the upper border of the 
scapula; and, passing beneath the Supra-spinatus muscle, curves in front of the 
spine of the scapula to the infra-spinous fossa. In the supra-spinous fossa, it 
gives off two branches to the Supra-spinatus muscle, and an articular filament to 
the shoulder-joint ; and in the infra-spinous fossa, it gives off two branches 
to the Infra-spinatus muscle, besides some filaments to the shoulder-joint and 
scapula. 


Branches Below the Clavicle. 


To chest 
To shoulder 

To arm, 
Fore-arm, 
and 
Hand. 


Anterior thoracic. 
Subscapular. 

Circumflex. 
Musculo-cutaneous. 
Internal cutaneous. 

Lesser internal cutaneous. 
Median. 

Ulnar. 

Musculo-spiral. 


The branches given off below the clavicle, are derived from the three cords of 
the brachial plexus, in the following manner: 

From the outer cord, arises the external of the two anterior thoracic nerves, 
the musculo-cutjineous nerve, and the outer liead of the median. 

From the inner cord, arises the internal of the two anterior thoracic nerves, 
the internal cutaneous, the lesser internal cutaneous (nerve of Wrisberg), the 
ulnar, and inner head of the median. 

From the posterior cord, arises the subscapuLar; and it then subdivides into the 
musculo-spiral and circumflex nerves. 

The Anterior Thoracic Nerves, two in number, supply the Pectoral muscles. 

The external, or superficial branch, the larger of the two, arises from the outer 
cord of the brachial plexus, passes inwards, across the axillary artery and vein, 
and is distributed to the under surface of the Pectoralis major. It sends down a 
communicating filament to join the internal branch. 

The internal, or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometimes perforates the vein), and joins with 
the filament from the superficial branch. From the loop thus formed, branches 
are distribhted to the under surface of the Pectoralis minor and major muscles. 

The ^uhscapular Nerves are three in number, and supply the Subscapularis, 
Teres major, and Latissimus dorsi muscles. 

The upper subscapular nerve, the smallest, enters the upper part of the 
Subscapularis muscle. 

The lower subscapular nerve enters the axillary border of the Subscapularis, 
and terminates in the Teres major. The latter muscle is sometimes supplied by 
a separate branch. 
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The long subscapular^ the largest of the three, descends along the lower 
border of the Subscapularis to the Latissimus dorsi, through which it may be 
traced as far as its lower border. 

The Circumflex Nerve supplies some of the muscles, and the integument of the 
shoulder, and the shoulder-joint. It 

arises from the posterior cord of the — Cutaneous Nerves of Right Upper 

brachial plexus, in common with the Extremity. Anterior View, 

musculo-spiral nerve. It passes down 

behind the axillary artery, and in front J 

of the Subs(;apularis; and, at the lower ] 

border of this muscle, passes backwards, A 

and divides into two branches. ' 

The superior branch winds round the f / J\ i 

neck of the humerus, beneath tho Del- / /' yy 

toid, with the posterior circumflex vessels, / ' 

as far as the anterior border of this muscle, A J 

supplying it and giving off cutaneous W 

branches, which pierce it to ramify in the f 

mtegument covering its lower part. \ i 

The inferior branch^ at its origin, dis- 
tributes filaments to the Teres minor and \ j \ ^ 

back part of the Deltoid muscles; upon I 1 ^ 

the filament to the former muscle a gan- . 

gliform enlargement usually exists. The fm 1^. 

nerve then pierces the deep fascia, and ' 

supplies the integument over the lower \\\, 

two-thirds of the posterior surface of the f\ ilk V\ 

Deltoid, as well as that covering the long / » ||f 

head of the Triceps. / //p XV ' 

The circumflex nerve, before its divi- / ' 

sion, gives off an articular filament, which ly 'fl ' 

enters the shoulder-joint below the Sub- ^ 

scapularis. \ | A I \ I 

The Musculo- Cutaneous Nerve (ex- V 11 y 

ternal cutaneous, Gasserii)^ sup- 11 J 

plies some of the muscles of the arm, and \\ i ^ / 

the integument of the fore-arm. It arises V j\ \ / 

from the outer cord of the brachial plexus, / ' n I 

opposite the lower border of the Pecto- 1 7 f / J 

ralis minor. It then perforates the Coraco- k ( 

brachialis muscle, and passes obliquely A • k\ 

between the Biceps and Brachialis anti- / //f \ 

CUB, to the outer side of the arm, a little 
above the elbow, whore it perforates the \\ 

deep fascia and becomes cutaneous. This Jy ^ A 

nerve, in its course through the arm, sup- 

plies the Coraco-brachialis, Biceps, and B j| 111 

Brachialis anticus muscles, besides some M |i V Bn U 

filaments to the elbow-joint and humerus. il| 

The cutaneous portion of the nerve v? 

passes behind tho median cephalic vein, 

and divides, opposite the elbow-joint, into an anterior and a posterior branch. 

The anterior branch descends along the radial border of the fore-arm to the 
wrist. It is here placed in front of the radial artery, and, piercing tho deep 
fascia, accompanies that vessel to the back of tho wrist. It communicates with 
a branch from the radial nerve, and distributes filaments to tho integument of the 
ball of the thumb, and to tho wrist-joint. 
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The posterior branch is given off about the middle of the fore-arm, arid passes 
downwards, along the back part of its radial side, to the wrist. It supplies the 
integument of the lower third of the fore-arm, communicating with the radial 
nerve, and the external cutaneous branch of the musculo-spiral. 

The Internal Cutaneous Nerve is one 
of the smallest branches of the brachial 
264, Cutaneous Nerves of Right Upper plexus. It arises from the inner cord, 
xtremity. Posterior View. common with the ulnar and internal 



head of the median, and, at its commence- 
ment, is placed on the inner side of the 
brachial artery. It passes down the inner 
side of the arm, pierces the deep fascia 
with the basilic vein, about the middle of 
the limb, and, becoming cutaneous, di- 
vides into two branches. 

This nerve gives off, near the axilla, a 
cutaneous filament, which pierces the 
fascia, and supplies the integument cover- 
ing the Biceps muscles, nearly as far a^ 
the elbow. This filament lies a little ex- 
ternal to the common trunk from which 
it arises. 

The anterior branchy the larger of tlic 
two, passes in front of, occasionally be- 
hind, the median basilic vein. It then 
descends on the anterior surface of the 
ulnar side of the fore-arm, distributing 
filaments to the integument as far as the 
Avrist, and communicating with a cuta- 
neous branch of the ulnar nerve. 

The posterior branchy passes obliquely 
downwards on the inner side of the basilic 
vein, winds over the internal condyle of 
the humerus to the back of the fore-arm, 
and descends, on the posterior surface of 
its ulnar side, to a little below the middle, 
distributing filaments to the integument. 
It anastomoses above the elbow, with 
the lesser Internal cutaneous, and above 
the wrist, with tJie dorsal branch of the 
ulnar nerve (Swan). 

The Lesser Internal Cutaneous Nerve 
(nerve of Wrisberg), is distributed to 
* the integument on the inner side of tho 
arm. It is tho smallest of the branches 
of the brachial jilexus, and usually arises 
from the inner cord, with the internal 
cutaneous and ulnar nerves. It passes 
through tho axillary space, at first lying 
beneath, and then on tho inner side, of 
the axillary vein, and communicates with 
tho intercosto-humeral nerve. It then 
descends along tho inner side of the bra- 
chial artery, to the middle of the arm, 


where it pierces the deep fascia, and is 
distributed to the integument of the back part of the lower third of tho arm, 
extending as far as the elbow, where some filaments are lost in tho integument in 
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front of the inner condyle, and others over the olecranon. It communicates with 
the inner branch of the internal cutaneous nerve. 

In some cases, the nerve of Wrisberg and intercosto^humeral, are connected by 
two or three filaments, which form a kind of plexus at the back part of the axilla. 
In other cases, the intercosto-huineral is of large size, and takes the place of the 
nerve of Wrisberg, receiving merely a filament of communication from the 
brachial plexus, which represents this nerve. In other cases, this filament is 
wanting, the place of the nerve of Wrisberg being supplied entirely from the 
intercosto-humeral. 

The Median Nerve (fig. 265) has received its name from the course it takes 
along the middle line of the arm and fore-arm to the hand, lying between the 
ulnar and musculo-spiral and radial nerves. It arises by two roots, one from the 
outer, and one from the inner cord of the brachial plexus; these embrace the lower 
part of the axillary artery, uniting either in front or on the outer side of that 
vessel. As it descends through the arm, it lies at first on the outer side of the 
brachial artery, crosses that vessel in the middle of its course, usually in front, 
but occasionally behind it, and lies on its inner side to the bend of the elbow, 
where it is placed beneath the bicipital fascia, and is separated from the elbow- 
joint by the Brachialis anticus. In the fore-arm^ it passes between the two heads 
of the Pronator radii teres, and descends beneath the Flexor sublimis, to within 
two inches above the annular ligament, where it becomes more superficial, lying 
between the Flexor sublimis and Flexor carpi radialis, covered by the integument 
and fascia. It then passes beneath the annular ligament into the hand. 

Branches. No branches arc given off from the median nerve in the arm. 
In the fore-army its branches arc, muscular, anterior interosseous, and palmar 
cutaneous. 

The muscular branches supply all the superficial layer of muscles on the ante- 
rior surface of the fore-arm, except the Flexor carpi ulnaris. These branches 
are derived from the nerve near the elbow. The branch furnished to the Pronator 
radii teres often arises above the joint. 

The anterior interosseous supplies the deep mus(des on the anterior surface of 
the fore-arm. It accompanies the anterior interosseous artery along the inter- 
osseous membrane, in the interval between the Flexor longus pollicis and Flexor 
profundus digitorum muscles, both of which it su2)ijlies, and terminates below in 
the Pronator quad rat us. 

The palmar cutaiieous branch arises from the median nerve at the lower 
part of the fore-arm. It pierces the fascia above the annular ligament, and di- 
vides into two branches; the outer one supplies the skin over the ball of the 
thumb, and communicates with the external cutaneous nerve; the inner one sup- 
plies the integument of the iialm of the hand, anastomosing with the cutaneous 
branch of the ulnar. Both nerves cross the annular ligament previous to their 
distribution. 

In the palm of the hand, the median nerve is covered by the integument and 
palmar fascia, and rests upon the tendons of«the Flexor muscles. In this situation 
it becomes enlarged, somewhat flattened, of a naldish colour, and divides into two 
branches. Of these, the external one supplies a muscular branch to some of the 
muscles of the thumb, and digital branches to the thumb and index finger; the 
internal branch su2)plying digital branches to the middle finger and part of the 
index and ring fingers. 

The branch to the muscles of the thumb is a short nerve, which subdivides to 
supply the Abductor, Opponens, and outer head of the Flexor brevis imllicis 
muscles; the remaining muscles of this group being supplied by the ulnar nerve. 

The digital branches are five in number. The Jirst and second pass along 
the borders of the thumb, the most external one communicating with branches of 
the radial nerve. The third passes along the radial side of the index finger, and 
supplies the first Luiubrical muscle. The fourth subdivides to supply the adjacent 




ULNAR. 


<} 

sn 

Bides of the index and middle fingers, and sends a branch to the second Lumbri- 
cal muscle. The supplies the adjacent sides of the middle and ring fingers, 
and communicates with a branch from tlie ulnar nerve. 

Each digital nerve, opposite the base of the first phalanx, gives off a dorsal 
branch, which joins the dorsal digital nerve, and runs along the side of the 
dorsum of the finger, ending in the integument over the last phalanx. At the 
end of the finger, the digital nerve divides into a palmar and a dorsal branch ; the 
former supplies the extremity of the finger, and the latter ramifies around and 
beneath the nail. The digital nerves, as they run along the fingers, are placed 
superficial to the digital arteries. 

The Ulnau Nerve is placed along the inner or ulnar side of the upper limb, 
and is distributed to the muscles and integument of the fore-arm and hand. It 
is smaller^* than the median, behind which it is placed, diverging from it in its 
course down the arm. It arises from the inner cord of tlie brachial plexus, in 
common with the internal head of the median and the internal cutaneous nerves. 
At its commencement, it lies at the inner side of the axillary artery, and holds 
the same relation with the brachial artery to the middle of the arm. From this 
point, it runs obliquely across the internal head of the Triceps, pierces the internal 
intermuscular septum, and descends to the groove between the internal condyle 
and olecranon, accompanied by the inferior profundji artery. At the elbow, it 
rests upon the inner condyle, and passes into the fore-arm between the two heads 
of the Flexor carpi ulnaris. In the fore-arm, it descends in a perfectly straight 
course along its ulnar side, lying upon the Flexor profundus digitorum, its upper 
half being covered by the Flexor carpi ulnaris, its lower half lying on the outer 
side of this muscle, covered by the integument and fascia. The ulnar artery, 
in the upper part of its course, is separated from the ulnar nerve by a consider- 
able interval; in the lower half of its course, the nerve lies to its inner aide. 
At the wrist, the ulnar nerve crosses the annular ligament on the outer side of 
the pisiform bone, a little behind the ulnar artery, and immediately beyond this 
bone divides into two brandies, superficial and deep palmar. 

The branches of the uMar nerve are 

S Articular (elbow). 

Muscular. 

Cutaneous. 

Dorsal branch. 

Articular (wrist). 

The Arttcular branches distributed to the elbow-joint consist of several small 
filaments. They arise from the nerve as it lies in the groove between the inner 
condyle and olecranon. 

The Muscular branches arc two in number; one supplying the Flexor carpi 
ulnaris; the other, the inner half of the Flexor profundus digitorum. They 
arise from the trunk of the nerve near the elbow. 

The Cutaneous branch arises from the ulnar nerve about the middle of the 
fore-arm, and divides into a superficial and deep branch. 

The superficial branch (frequently absent) pierces the deep fascia near the 
wristi and is distributed to the integument, communicating with a branch of the 
internal cutaneous nerve. 

The deep branch lies on the ulnar artery, which it accompanies to tlie hand, 
some filaments entwining around the vessel, which end in the integument of the 
palm, communicating with branches of the median nerve. 

The Dorsal cutaneous branch arises about two inches above the wrist; it 
passes backwai'ds beneath the Flexor carpi ulnaris, perforates the deep fascia, and 
ruiiniiig along the ulnar side of the wrist and hand, supplies the inner side of the 
little finger, and the adjoining sides of the little and ring fingers; it also sends a 
communicating filament to that branch of the radial nerve which supplies the 
adjoining sides of the middle and ring fingers. 

LL 
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Articular filaments to the wrist are also supplied by the ulnar nerve. 

The Superficial palmar branch supplies the Palmaris brevis, and the integument 
on the inner side of the hand, and terminates in two digital branches, which are 
distributed, one to the ulnar side of the little finger, the other to the adjoining 
sides of the little and ring fingers, the latter communicating with a branch from 
the median. 

The Deep palmar branch passes between the Abductor and Flexor brevis 
minimi digiti muscles, and follows the course of the deep palmar arch beneath 


166.— The Supra-Scapular, Circumflex, and Musculo-Spiral 
Nerves. 



• the flexor tendons. At 
its origin, it supplies the 
muscles of the little finger. 
As it crosses the deep part 
of the hand it sends two 
branches to each interos- 
seous space, one for the 
Dorsal and one for the 
Palmar interosseous mus- 
cle, the branches to the 
second and third Palmar 
interossei supplying fila- 
ments to the two inner 
Lumbrical muscles. At its 
termination between the 
thumb and index finger, it 
supplies the Adductor pol- 
licis and the inner head of 
the Flexor brevis pollicis. 

The MuscuLo-SnuAL 
Nkrve (fig,266),the largest 
branch of the brachial 
plexus, supplies the mus- 
cles of the back part of the 
arm and fore-aim, and the 
integument of the same 
parts, as well as that of 
the hand. It arises from 
the posterior cord of the 
brachial plexus by a com- 
mon trunk with the cir- 
cumflex nerve. At its 
commencement, it is placed 
behind the axillary and 
upper part of the brachial 
arteries, passing down in 
front of the tendons of the 
Latissimus dorsi and Teres 
major. It winds round 
the humerus in the spiral 
groove with the superior 
profunda artery and vein, 
passing from tlio inner to 
the outer side of the bone, 
beneath the Triceps mus- 
cle. At the outer side of 
the aim, it descends be- 
tween the Bracliialis an- 
ticus and Supinator longus 
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to tho front of the external condyle, where it divides into the radial and posterior 
interosseous nerves. 

The branches of the musculo-spiral nerve are: 

Muscular. Radial. 

Cutaneous. Posterior interosseous. 

The Muscular branches supply the Triceps, Anconeus, Supinator longus, 
^Extensor carpi radialis longior, and Brachialis anticus. These branches are 
derived from the •nerve, at the inner side, back part, and outer side of the 
arm. 

The internal muscular branches supply the inner and middle heads of the 

Triceps muscle. That to the inner head of the Triceps, is a long, slender 

filament, which lies close to the ulnar nerve, as as the lower third of the 
arm. 

The posterior muscular branchy of large size, arises from tho nerve in the 
groove between the Triceps and the humerus. It divides into branches which 
supply the outer head of the Triceps and Anconeus muscles. The branch for the 
latter muscle is a long, slender filament, which descends in the substance of the 
Triceps to the Anconeus. 

The external muscular branches supply the Supinator longus. Extensor carpi 
radialis longior, and Brachialis anticus. 

The Cutaneous branches are three in number, one internal, and two external. 

The internal cutaneous branch arises in the axillary space, with tho inner 
muscular branch. It is of small size, and passes across the axilla to the inner 
side of the arm, supplying the integument on its posterior aspect nearly as far as 
the olecranon. 

The two external cutaneous branches perforate the outer head of the Triceps, 
at its attachment to the humerus. I'he upper and smaller one follows the course 
of the cephalic vein to the front of the elbow, supplying tin? integument of the 
lower half of the upper arm on its anterior aspect. The loicer branch pierces the 
deep fascia below the insertion of the Deltoid, and passes down along the outer 
side of the ann and elbow, and along the radial side ol‘ the fore-arm to the wrist, 
supplying the integument in its course, and joining, near its termination, with a 
branch of the external cutaneous nerve. 

The Radial Nerve passes along the front of the radial side of the fore-arm, to 
the commencement of its lower third. It lies at first a little to the outer side of 
the radial artery, concealed beneath the Supinator longus. In the middle third 
of the fore-arm, it lies beneath the same muscle, in close relation with the outer 
side of that vessel. It (juits the artery about three inches above the wrist, passes 
beneath the tendon of the Suj)inator longus, and, piercing the deep fascia at the 
outer border of the fore-arm, divides into two branches. 

The external branchy the smaller of the two, supplies the integument of the 
radial side, and ball of the thumb, joining with the posterior branch of the ex- 
ternal cutaneous nerve. 

The internal branch communicates, above the wrist, with a branch from the 
external cutaneous, and, on the back of the hand, forms an arch with the dorsal 
branch of the ulnar nerve. It then divides into digital nerves, which supply, 
the first, the ulnar side of the thumb; the second, the radial side of the index 
finger; the third, the adjoining sides of the index and middle fingers; and tho 
fourth, the adjacent borders of the middle and ring fingers. The latter nerve 
communicates with a filament from the dorsal branch of the ulnar nerve. 

The Posterior Interosseous Nerve' pierces the Supinator brevis, winds to the 
back of the fore-arm, in the substance of this muscle, and, emerging from its 
lower boixlcr, passes down between the superficial and deep layer of muscles, to 
the middle of the fore-arm. Considerably diminished in size, it descends on the 
interosseous membrane, beneath the Extensor secundi internodii pollicis, to the 
back of tho carpus, where it presents a gangliform eiilargoment, from which 
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filaments arc distributed to the ligaments and articulations of the carpus. It 
supplies all the muscles of the radial and posterior brachial regions, excepting 
the Anconeus, Supinator longus, and Extensor carpi radialis longior. 

Dorsal Nerves. 

The Dorsal Nerves are twelve in number on each side. The first appears^ 
between the first and second dorsal vertebraj, and the last between the last dorsal 
and first luuibar. 

The roots of origin of the dorsal nerves are few in number, of small size, and 
vary but slightly from the second to the last. Both roots are very slender; the 
posterior ones exceeding in thickness those of the anterior only in a slight degree. 
These roots gradually increase in length from above downwards, and remain in 
contact with the spinal cord for a distance e(|ual to the height of, at least, two 
vertebrje, in the lower part of the dorsal region. They then join in the inter- 
vertebral foramen, and, at their exit, divide into two branches, a posterior, or 
dorsal, and .an anterior, or intercostal branch. 

The first and last dorsal nerves are exceptions to these characters. 

The Posterior primary branches of the Dorsal Nerves^ which are smaller than 
the intercostal, pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches increase in size from above downwards. Tlu'y psiss 
through the Longissimus dorsi, coi’responding to the cellular interval between it 
and the Sacro-lumbalis, supplying these muscles, as well as those by which they 
are continued upwards to the head, and the Levatores costarum; the five or six 
lower ones giving off cutaneous filaments. 

The internal braiiches of the six upper nerves pass inwards to the interval 
between the Multifidus s])in{e, and Semi-spiiitalis dorsi muscles, which they 
supply; then, piercing the origin of the Rhomboideus and Trapezius, become 
cutaneous by the side of the spinous processes. The internal br.mches of the 
six lower nerves are distributed to the Multifidus spina?, without giving off any 
cutaneous filaments. 

The cutaneous branches of the dorsal nerves are twelve in number, the six 
upper being derived from the internal branches, and the six lower from the 
external branches. The former pierce the Rhomboid Jind Trapezius muscles, 
close to the spinous processes, and ramify in the integument. They are fre- 
quently furnished with gangliform enlargements. The six Jiower cutaneous 
branches pierce the Serr.atus posticus inferior, and Latissimus dorsi, in a line 
with the angles of the ribs. 

Intercostal Nerves. 

The Intercostal Nerves (anterior primary branches of the dorsal nerves), are 
twelve in number on ecach side. Tliey are distributed to theparietes of the thorax 
and abdomen, separately from each other, without being joined in a plexus, in 
which respect they diffcjr from all the other spinal nerves. Each nerve is con- 
nected with the adjoining ganglia of the sympathetic by one or two filaments. 
The intercostal nerves may be divided into two sets, from the difiTerence they 
present in their distribution. The six upper, with the exception of the first, 
are limited in their distribution to the parietes of the chest. The six lower 
supply the parietes of the chest and .abdomen. 

Urper Intercostal Nerves. 

The Upper Intercostal Nerves pass forwards in the intercostal spaces with the 
intercostal vessels, lying below the veins and artery. At the back of the chest, 
tliey lie between the pleura and the External intercostal muscle, but are soon 
placed between the two planes of Intercostal muscles as far as the costal car- 
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tilages, where they lie between the pleura and the Internal intercostal muscles. 
Near the sternum, they cross the internal mammary artery, and Triangularis 
sterni, pierce the Internal intercostal and Pectoralis major muscles, and supply 
the integument of the mamma and front of the chest, forming the anterior 
cutaneous nerves of the thorax; that from the second nerve becoming joined with 
the supra-clavicular nerves. 

Branches^ Numerous slender muscular filaments supply the Intercostal and 
Triangularis sterni muscles. Some of these branches, at the front of the chest, 
cross the costal cartilages from one to another intercostal space. 

Lateral Cutaneous Nerves, These arc derived from the intercostal nerves, 
midway between the vertebraB and sternum, pierce the External intercostal and 
Serratus magnus muscles, and divide into two branches, anterior and posterior. 

The anterior branches are reflected forwards to the side and fore part of the 
chest, supplying the integument of the chest and mamma, and the upper digita- 
tions of the External oblique. 

The posterior branches are reflected backwards, to supply the integument over 
the scapula and Latissimus dorsi. 

The first intercostal nerve has no lateral cutaneous branch. The lateral cuta- 
neous branch of the second intercostal nerve is of large size, and named from its 
origin and distribution, the intcrcosto-humeral nerve. 

The Intercosto-humeral Nerve is of large size. It pierces the External inter- 
costal muscle, crosses the axillary space to the inner side of the arm, and joins 
with a filament from the nerve of Wrisberg. It then pierces the fascia, and sup- 
plies the integument of the upper half of the inner and posterior side of the arm, 
communicating with the internal cutaneous branch of the musculo-apiral nerve. 
The size of this nerve is in inverse proportion to the size of the other cutaneous 
nerves, especially the nerve of Wrisberg. 

Lower Intercostal Nerves. 

The Lower Intercostal Nerves (excepting the last) have the same arrangement 
as the upper ones as far as the anterior extremities of the intercostal spaces, where 
they pass behind the costal cartilages, and between the Internal oblique and 
Transversalis muscles, to the sheath of the llcctus, which they perforate. They 
supply the Rectus muscle, and terminate in branches which become subcutfineous 
near the linea alba (anterior cutaneous nerves of the abdomen), and supply the inte- 
gument in front of the abdomen, being directed outwards to the lateral cutaneous 
nerves. The lower intercostal nerves supply the Intercostal and Abdominal mus- 
cles, and about the middle of their course give off lateral cutaneous branches, which 
pierce the External intercostal and External oblique muscles, and are distributed to 
the integument of the abdomen, the anterior branches passing nearly as far forwards 
as the margin of the Rectus, the posterior branches passing to supply the skin 
over the Latissimus dorsi, where they join the dorsal cutaneous nerves. 

Peculiar Dorsal Nerves. 

First Dorsal Nerve. Its roots of origin arc similar to those of a cervical nerve. 
Its posterior or dorsal branch resembles, in its mode of distribution, the dorsal 
branches of the cervical nerves. Its anterior branch enters almost wholly into the 
formation of the brachial plexus, giving off, before it leaves the thorax, a small 
intercostal branch, which runs along the first intercostal space, and terminates on 
the front of the chest, by forming the first anterior cutaneous nerve of the thorax. 
The first intercostal nerve gives off no lateral cutaneous branch. 

The Last Dorsal is larger than the other dorsal nerves. Its anterior branch 
runs along the lower border of the last rib in front of the Quadratus lumborum, 
perforates tlie aponeurosis of the Transversalis, and passes forwards between it 
and the Internal oblique, to be distributed in the same manner as the preceding 
nerves. It communicates with the ilio-hypogastric branch of the lumbar plexus^ 
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and is occasionally connected with the first lumbar nerve by a slender branchy the 
dorsi-lumbar nerve, which descends in the substance of the Quadratus lumborum. 

The lateral cutaneous branch of the last dorsal is remarkable for its lai’ge 
size; it perforates the Internal and External oblique muscles, passes downwards 
over the crest of the ilium, and is distributed to the integument of the front of 
the hip, some of its filaments extending as low down as the trochanter major. 

Lumbar Nerves. 

The Lumbar Nerves are five in number on each side; the first appears between 
the first and second lumbar vertebras, and the last between the last lumbar and the 
base of tlic sacrum. 

The roots of the luTnl)ar nerves are the largest, and their filaments the most 
numerous, of all the spinal nerves, and they are closely aggregated together upon 
the lower end of the cord. The anterior roots are smaller, but there is not 
the same dis])roportion between them and the jmsterior roots as in the cervical 
nerves. The roots of these nerves have a vertical direction, and are of consider- 
able length, more especially the lower ones, as the spinal cord does not extend 
beyond the first lumbar vertebra. The roots become joined in the intervertebral 
foramin.'i, and at their exit divide into two branches, anterior and posterior. 

Tbe Posterior branches of the lumbar nerves diminish in size from above down- 
wards; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches supply the Erector spina) and In ter transverse muscles. 
From the three upper branches cutaneous nerves are derived, which pierce the 
Sacro-lumbalis and Latissimus dorsi muscles, tond descend over the back part of 
the crest of tbe ilium to be distributed to the integum(‘nt of the gluteal region, 
some of the filaments passing as far as the trochanter major. 

Th(5 internal branches^ the smaller, pass inwards close to the articular processes 
of the vertebra), and supply the Multifidus spinm and Tnter-spinales muscles. 

The Anterior branches of the lumbar nerves incTease in size from above down- 
wards. At their origin, they communicate with the lumbar ganglia of the sympa- 
thetic by long slender filaments, which accompany the lumbar arteries around the 
sides of the bodies of the vertebra?, beneath the Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi, distributing 
filaments to it and the Quadratus lumborum. The anterior branches of the four 
upper nerves are connected together in this situation by anastomotic loops, and 
form the lumbar plexus. Tlio anterior branch of the fifth lumbar, joined with a 
branch from the fourth, descends across the base of tbe sacrum to join the ante- 
rior branch of the first sacral nerve, and assist in the formation of the sacral 
plexus. The cord resulting from the union of these two nerves is called the 
lumbo^sacral nerve. 

Lumbar Plexus. 

The Lumbar Plexus is formed by the loops of communication between the 
anterior branches of the four upper lumbar nerves. The plexus is narrow above, 
and occasionally connected witli the last dorsal by a slender branch, the dorsi 
lumbar nerve; it is broad below, where it is joined to the sacral plexus by the 
1 umbo-sacral. It is situated in the substance of the Psoas muscle near its poste- 
rior part, in front of the transverse processes of the lumbar vertebrae. 

The mode in which the plexus is formed is the following. The first lumbar 
nerve gives off the ilio-hypogastric and ilio-inguinal nerves, and a communicating 
branch to the second. The second gives off the external cutaneous and genito- 
crural, and a communicating branch to the third nerve. The third nerye gives 
a descending filament to the fourth, and divides into two branches, which assist 
in forming the anterior crural and obturator nerves. The fourth nerve completes 
the formation of the anterior crural, and the obturator; furnishes part of the 
accessory obturator, and gives off a communicating branch to the fifth lumbar. 
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The branches of the lumbar plexus are the 

Ilio-hjpogastric. Obturator. 

Ilio-inguinal. Accessory obturator. 

Genito-crural. Anterior crural. 

External cutaneous. 

Those branches may be divided into two groups, according to their mode of 
distribution. One group, including the ilio-hypogastric, ilio-inguinal, and part 
of the genito-crural nerves, supplies the lower part of the parietes of the abdo- 
men; the other group, which includes the remaining nerves, supplies the fore 
part of the thigh and inner side of the leg. 


267. — The Lumbar Plexus and its Branches. 



The Ilio-hypogastric urancii {superior musculo~cuf.aneo?is) arises from the 
first lumbar nerve. It pierces the outer border of the Psoas muscle at its upper part, 
and crosses obliquely over the Quadratus lumborum to the crest of the ilium. It 
then perforates the Transversalis muscle, and divides between it and the Internal 
oblique into two branches, iliac and hypogastric. 

The iliac branch pierces the Internal and External oblique muscles imme- 
diately above the crest of the ilium, and is distributed to the integument of the 
gluteal region, behind the lateral cutaneous branch of the last dorsal nerve (fig. 270). 
The size of this nerve bear| an inverse proportion to that of the cutaneous branch 
of the last dorsal nerve. 
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The hypogastric branch continues onwards between the Internal oblique and 
Transversalis muscles. It first pierces the Internal oblique, and near the middle 
lino perforates the External oblique, and is distributed to the integument covering 
the hypogastric region. 

The Ilio-inguinal branch (inferior musculo-cutaneous)^ smaller than the 
preceding, also arises from the first lumbar nerve. It pierces the outer border of 
the Psoas just below the ilio-hypogastric, and passes obliquely downwards and 
outwards across the Qiiadratus lumborum and Iliacus muscles, perforates the 
Transversalis, and communicates with the ilio-hypogastric nerve between that 
muscle and the Internal oblique, near the fore part of the crest of the ilium. The 
nerve then pierces the Internal oblique, distributing filaments to it, and accom- 
panying the spermatic cord, escapes at the external abdominal ring, and is distri- 
buted to the integument of the scrotum and upper and inner part of the thigh in 
the male, and to the labium in the female. The size of this nerve is in inverse 
proportion to that of the ilio-hypogastric. Occasionally it is very small, and 
ends by joining it; in such cases, a branch from the ilio-hypogastric takes the 
place of that nerve, or the nerve may be altogether absent. 

The Genito-crural Nerve arises from the second lumbar, and by a few fibres 
from the cord of communication between it and the first. It passes obrKjuely 
through the substance of the Psoas, descends on its surface to near Pou part’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on the external iliac artery, sending a few fila- 
ments around that vessel; it then pierces the fascia transversalis, and passing 
through the internal abdominal ring, descends along the back part of the sper- 
matic cord to the scrotum, and supplies, in the male, the Cremaster muscle. In 
the female, it accompanies the round ligament, and is lost upon it. 

The crural branch passes along the inner margin of the Psoas muscle, beneath 
Poupart’s ligament, into the thigli, where it pierces the fascia lata, and is distri- 
buted to the integument of the upper and anterior aspect of the thigh, communi- 
cating with the middle cutaneous nerve. 

A few filaments from this nerve may be traced on to the femoral artery; they 
are derived from the nerve as it passes beneath Poupart’s ligament. 

The External Cutaneous Nerve arises from tlic second lumbar, or from the 
loop between it and the third. It perforates the outer border of the Psoas muscle 
about its middle, and crosses the Iliacus muscle obliquely, to the notch imme- 
diately beneath the anterior superior spine of the ilium, where it passes beneath 
Poupart’s ligament into the thigh, and divides into two branches of nearly equal 
size, anterior and posterior. 

The anterior branch descends in an aponeurotic canal formed in the fascia 
lata, becomes superficial about four inches below Poupart’s ligament, and divides 
into branches, which arc distributed to the integument along the anterior and 
outer part of the thigh, as far down as the knee. This nerve occasionally com- 
municates with the long saphenous nerve. 

The posterior branch pierces the fascia lata, and subdivides into branches 
which pass across the outer and posterior surface of the thigh, supplying the 
integument in this region as far as the middle of the thigh. • 

The Obturator Nerve supplies the Obturator externus and Adductor muscles 
of the .thigh, the articulations of the hip and knee, and occasionally the integu- 
ment of the thigh and leg. It arises by two branches; one from the third, the 
other from the fourth lumbar nerve. It descends through the inner fibres of the 
Psoas muscle, and emerges from its inner border near the brim of the pelvis; it 
then runs along the lateral wall of the pelvis, above the obturator vessels, to the 
upper part of the obturator foramen, where it enters the thigh, and divides into 
an anterior and a posterior branch, separated by the Adductor brevis muscle. 

The anterior branch passes down in front of the Adductor brevis, being 
covered by the Pectineus and Adductor longus; and at the lower border of the 
latter muscle, communicates with the internal cutaneous and internal saphenous 
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268.— Cutaneous Nerves of Lower 
Extremity. Front View. 


269.--Nerves of the Lower Extremity. 
Front View. 
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nerves, forming a kind of plexus. It then descends upon the femoral artery, 
upon which it is dually distributed. 

This nerve, near the obturator foramen, gives off an articular branch to the 
hip-joint. Behind the Pectineus, it distributes muscular branches to the Adduc- 
tor longus and Gracilis, and occasionally to the Adductor brevis and Pectineus, 
and receives a communicating branch from the accessory obturator nerve. 

Occasionally this communicating branch is continued down, as a cutaneous branch, 
to the thigh and leg; emerging from the lower border of the Adductor longus, it 
descends along the posterior margin of the Sartorius to the inner side of the knee, 
where it pierces the deep fascia, communicates with the long saphenous nerve, 
and is distributed to the integument of the inner side of the leg, as low down as 
its middle. When this branch is small, its place is supplied by the internal 
cutaneous nerve. 

The posterior branch of the obturator nerve pierces the Obturator externus, 
and passes behind the Adductor brevis to the front of the Adductor magnus, 
where it divides into numerous muscular branches, which supply the Obturator 
externus, the Adductor m.ngnus, and occasionally the Adductor brevis. 

The articular branch for the knee-joint perforates the lower port of the 
Adductor magnus, and enters the upper part of the popliteal space; descending 
upon the popliteal artery, as far as tlie back part of the knee-joint, it perforates 
the posterior ligament, and is distributed to the synovial membrane. It gives 
filaments to the artery in its course. 

The Accessouy Obturatou Nerve is of small size, and arises either from the 
obturator nerve near its origin, or by separate filaments from the third and fourth 
lumbar nerves. It descends along the inner border of the Psoas muscle, crosses 
the body of the pubes, and passes beneath the Pectineus muscle, where it divides 
into numerous branches. One of these supplies the Pectineus, penetrating its 
under surface; another is distributed to the hip-joint; while a third communicates 
with the anterior branch of the obturator nerve. Tliis branch, when of largo 
size, is prolonged (as already mentioned), as a cutaneous branch, to the leg. The 
accessory obturator nerve is not constantly found; when absent, the hip-joint 
receives branches from the obturator nerve. Occasionally it is very small, and 
becomes lost in the capsule of the hip-joint. 

The Anterior Crural Nerve is the largest branch of the lumbar j)lexus. It 
supplies muscular branches to the II incus, Pectineus, and all the muscles on the 
front of the thigh, excepting the Tensor vagirue femoris; cutaneous filaments to 
the front and inner side of the thigh, and to the leg ami foot; and articular branches 
to the knee. It arises from th(3 third and fourth lumbar nerves, receiving also a 
fasciculus from the second. It descends through the fibres of the Psoas muscle, 
emerging from it at the lower part of its outer border; and passes down between 
it and the lliacus, and beneath I^mpart’s ligament, into the thigh, where it 
becomes somewhat flattened, and divides into an anterior or cutaneous, and a 
posterior or muscular part. Beneath Poupart’s ligament, it is separated from the 
femoral artery by the Psoas muscle, and lies beneath the iliac fascia. 

Withiji the pelvis^ the anterior crural nerve gives off some small branches to 
the lliacus, and a branch to the femoral artery, which is distributed upon the 
upper part of that vessel. The origin of tliis branch varies; it occasionally 
arises higher than usual, or it may arise lower down in the thigh. 

External to the pelvis^ the following brandies are given off ; 

From the Anterior Division, From the Posterior Division, 

Middle cutaneous. ^ Muscular. 

Internal cutaneous. Articular. 

Long Saphenous. 

The Middle Cutaneous Nerve pierces the fascia lata (occasionally the Sarto- 
riuB also), about three inches below Pouport’s ligament, and divides' into two 
branches, which descend in immediate proximity along the fore part of the thigh, 
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distributing numerous branches to the integument as low as the front of the knee^ 
where it joins a branch of the internal saphenous nerve. Its outer branch com- 
municates, above, with the crural branch of the genito-crural nerve; and the inner 
branch with the internal cutaneous nerve below. The Sartorius muscle is sup- 
plied by this or the following nerve. 

The Internal Cutaneous Nerve passes obliquely across the upper part of the 
sheath of the femoral artery, and divides in front, or at the inner side, of that 
vessel, into two branches, anterior and internal. 

The anterior branch perforjites the fascia lata at the lower third of the thigh, 
and divides into two branches, one of which supplies the integument as low down 
as the inner side of the knee; the other crosses the patella to the outer side of 
the joint, communicating in its course with the long saphenous nerve. A cuta- 
neous iilanient is occasionally given off from this nerve, which accompanies the 
long saphenous vein; and it sometimes communicates with the internal branch of 
the nerve. 

The inner branch descends along the posterior border of the Sartorius muscle 
to the knee, where it pierces the fascia Lata, communicates with the long saphe- 
nous nerve, and gives off several cutaneous branches. The nerve then passes 
down the inner side of the leg, to the integument of which it is distributed. This 
nerve, beneath the fascia lata, joins in a plexiforrn network, by uniting with 
branches of the long saphenous and obturator nerves. When the communicating 
branch from the latter nerve is large, and continued to the integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the plexus. 
Occasionally giving off a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments, which pierce the 
fascia lata, to supply the integument of the inner side of the thigh, accompanying 
the long saphena vein. One of these filaments passes through the saphenous 
opening; a second becomes subcutaneous about the middle of the thigh; and a third 
pierces the fascia at its lower third. 

The Long, or Internal Saphenous Nerve, is the largest of the cutaneous 
branches of the anterior crural nerve. It approaches the femoral artery where 
this vessel passes beneath the Sartorius, and lies on its outer side, beneath the 
aponeurotic covering, as far as the opening in the lo>ver part of the Adductor 
niagnus. It then quits the artery, and descends vertically along the inner side of 
the knee, beneath the Sartorius, pierces the deep fascia between the tendons of 
the Sartorius and Gracilis, and becomes subcutaneous. TIkj nerve then passes 
along the inner side of the leg, accompanied by the internal saphenous vein, 
descends behind the internal border of the tibia, and, at the lower third of thc«leg, 
divides into two branches: one continues its course along the miygin of the tibia, 
terminating at the inner ankle; the other passes in front of the ankle, and is dis- 
tributed to the integument along the inner side of the foot, as far as the great toe. 

Branches, The long saphenous nerve, about the middle of the thigh, gives off 
a communicating branch, which joins the plexus formed by the obturator and 
internal cutaneous nerves. 

At the inner side of the knee, it gives off a large branch (w. cutaneus patelUe), 
which pierces the Sartorius and fascia lata, and is distributed to the integument 
in front of the patella. This nerve communicates above the knee wdth the 
anterior branch of the internal cutaneous; below the knee, with other branches of 
the long saphenous; and, on the outer side of the joint, with branches of the 
middle and external cutaneous nerves, forming a plexiforrn network, the plexus 
patellae. This nerve is occasionally small, and terminates by joining the internal 
cutaneous, which supplies its place in front of the knee. 

Below the knee, the branches of the long saphenous nerve are distributed to 
the integument of the front and inner side of the leg, communicating wdth the 
cutaneous branches from the internal cutaneous, or obturator nerve. 

The Deep Group of branches of tJie anterior crural nerve arc muscular and 
articular. 
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The Muscular branches supply the Pectineus, and all the muscles on the front 
of the thigh, except the Tensor vagin© femoris, which is supplied from the 
gluteal nerve, and the Sartorius, which is supplied by filaments from the middle; 
or internal cutaneous nerves. 

The branches to the PecHneus^ usually two in number, pass inwards behind 
the femoral vessels, and enter the muscle on it^ anterior surface. 

The branch to the Rectus muscle enters its under surface high up. 

The branch to the Vastus externus, of large size, follows the course of the 
descending branch of the external circumfiex artery, to the lower part of the 
muscle. It gives ofl* an articular filament. 

The branches to the Vasttis intemus and crurcus, enter the middle of those 
muscles. 

The Articular branches^ two in number, supply the knee-joint. One, a long, 
slender filament, is derived from the nerve to the Vastus externus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is derived 
from the nerve to the Vastus internus. It descends along the internal inter- 
muscular septum, accompanying the deep branch of the anastomotica magna, 
pierces the capsular ligament of the joint on its inner side, and supplies the 
synovial membrane. 

The Sackal and Coccygeal Nerves. 

The Sacral Nerves are five in number on each side. The four upper ones pass 
from the sacral canal, through the sacral foramina; the fifth escaping with the 
coccygeal nerve, from the sacral canal at its termination. 

The roots of origin of the upper sacral (and lumbar) nerves, arc the largest of 
all the spinal nerves; whilst those of the lowest sacral and coccygeal nerve arc 
the smallest. 

The length of the roots of these nerves is very considerable, being longer than 
those of any of the other spinal nerves, on account of tin; spinal cord not extend- 
ing beyond the first lumbar vertebra. From their great length, and the appear- 
ance they present in connection with the spinal cord, the roots of origin of these 
nerves are called collectively the cauda equina. Each sacral and coccygeal nerve 
divides into two branches, anterior and posterior. 

The Posterior Sacral Nerves arc small, diminish in size from above downwards, 
and emerge, except the last, from the sacrum by the posterior sacral foramina. 

The three upper ones are covered, at their exit from the sacrum, by the Multi- 
fidus spinoQ, and divide into external and internal branches. 

The internal branches are small, and supply the Multifidus spinas. 

The external branches communicate with one another, and with the last lumbar 
and fourth sacral nerves, by means of anastomoslTig loops. These branches pass 
outwards, to the outer surface of the great sacro-sciatic ligament, where they 
form a second series of loops beneath the Gluteus maxiinus. Cutaneous branches 
from these second scries of loops, usually three in number, pierce this muscle, 
one near the posterior inferior spine of the ilium; another opposite the end of the 
sacrum; and the third, midway between these two. They supply the integument 
over the posterior part of the gluteal region. 

The two lower posterior Sacral Nerves are situated below the Multifidus spinas. 
They are of small size, and join with each other, and with the coccygeal nerve, so 
as to form loops on the back of the sacrum, filaments from which supply the 
integument over the coccyx. 

The posterior branch of the Coccygeal Nerve is small. It separates from the 
anterior in the sacral canal, and receives, as already mentioned, a communicating 
branch from the last sacral. It is lost in the fibrous structure on the back of the 
coccyx. 

The Anterior Sacral Nerves diminish in size from above downwards. The 
four upper ones emerge from the anterior sacral foramina; the anterior branch of 
the fifth, together with the coccygeal nerve, between the sacrum and the coccyx. 
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All the anterior sacral nerves communicate with the sacral ganglia of the sympa- 
thetic, at their exit from the sacral foramina. The^r^^ nerve, of large size, unites 
with the lumbo-sacral nerve. The second equals in size the preceding, with which 
it joins. The thirds about one-fourth the size of the second, unites with the 
preceding nerves, to form the sacral plexus. 

The fourth anterior Sacral Nerve sends a branch to join the sacral plexus. 
The remaining portion of the nerve divides into visceral and muscular branches: 
and a communicating filament descends to join the fifth sacral nerve. The visceral 
branches are distributed to the viscera of the pelvis, communicating with the sym- 
pathetic nerve. These branches ascend upon the rectum and bladder: in the 
female, upon the vagina and bladder, communicating with branches of the sympa- 
thetic to form the hypogastric plexus. The muscular branches are distributed to 
the Levator ani, Coccygeus, and Sphincter ani. Cutaneous filaments arise from 
the latter branch, which supply the integument between the anus and coccyx. 

The fifth anterior Sacral Nerve^ after passing from the lower end of the sacral 
canal, pierces the Coccygeus muscle, and descends upon its anterior surface to the 
tip of the Coccyx, where it perforates that muscle, to be distributed to the integu- 
ment over the back part and side of the Coccyx. This nerve communicates 
above with the fourth, and below with the coccygeal nerve, and supplies the 
Coccygeus muscle. 

The anterior branch of the coccygeal nerve is a delicate filament which escapes 
at the termination of the sacral canal. It pierces the sacro-sciatic ligament and 
Coccygeus muscle, is joined by a branch from the fifth anterior sacral, and be- 
comes lost in the integument at the back part and side of the Coccyx. 

Sacral Plexus. 

The sacral plexus is formed by the lumbo-sacral, the anterior branches of the 
three upper, and part of the fourth sacral nerves. These nerves proceed in 
different directions; the upper ones obliquely outwards, the lower ones nearly 
horizontally, and unite into a single, broad, flat cord. The sacral plexus is tri- 
angular in form, its base corresponding with the exit of the nerves from the 
sacrum, its apex with the lower pjirt of the great sacro-sciatic foramen. It rests 
upon the anterior surface of the Pyriformis, and is covered in front by the pelvic 
fascia, which separates it from the sciatic and pudic branches of the internal iliac 
artery, and from the viscera of the pelvis. 

The branches of the sacral plexus are: 

Muscular. Pudic. 

Superior gluteal. Small sciatic. 

Great sciatic. 

The Muscular branches supply the Pyriformis, Obturator Internus, the two Ge- 
raelli, and the Quadratus femoris. The branch to the Pyriformis arises either from 
the plexus, or from the upper sacral nerves: the branch to the Obturator internus 
arises at the junction of the lumbo-sacral and first sacral nerves; it crosses behind 
the spine of the ischium, and passes through the lesser sacro-sciatic foramen to 
the inner surface of the Obturator internus: the branch to the Gemellus superior 
arises from the lower part of the plexus, near the pudic nerve: the small branch 
to the Gemellus inferior and Quadratus femoris also arises from the lower part of 
the plexus; it passes beneath the Gcmclli and tendon of the Obturator internus, 
and supplies an articular branch to the hip-joint. This branch is occasionally 
derived from the upper part of the great sciatic nerve. 

The Superior Gluteal Nerve arises from the back part of the lumbo-sacral; 
it passes from the pelvis througli the great sacro-sciatic foramen above the Pyri- 
formis muscle, accompanied by the gluteal artery, and divides into a superior and 
an inferior branch. 

The stiperior branch follows the line of origin of the Gluteus minimus, and 
supplies it and the Gluteus medius. 
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The inferior branch crosses obliquely between the Gluteus minimus and me- 
dius, distributing filaments to both these muscles, and terminates in tlie Tensor 
vaginas femoris, extending nearly to its lower end. 

The PuDic Nerve arises from the lower part of the sacral plexus, and leaves 
the pelvis, through the great sacro-sciatic foramen, below the Pyriformis. It 
then crosses the spine of the ischium, and re-enters the pelvis through the lesser 
sacro-sciatic foramen. It accompanies the pudic artery upwards and forwards 
along the outer wall of the ischio-rectal fossa, being covered by the obturator 
fascia, and divides into two terminal branches, the perineal nerve, and the dorsal 
nerve of the penis. Near its origin, it gives off the inferior liaemorrhoidal nerve. 

The Inferior Hcemorrhoidal Nerve is occasionally derived from the sacral 
plexus. It passes across the ischio-rectal fossa, with its accompanying vessels, 
towai’ds the lower end of the rectum, and is distributed to the External sphincter 
and the integument around the anus. Branches of this nerve communicate with 
the inferior pudendal and superficial perineal nerves on the inner margin of the 
thigh. 

The Perineal Nerve^ the most inferior and largest of the two terminal branches 
of the pudic, is situated below the pudic artery. It accompanies the superficial 
perineal artery in the perineum, dividing into cutaneous and muscular branches. 

The cutaneous branches (superficial perineal) are two in number, posterior and 
anterior. The posterior branch passes to the back part of the ischio-rectal fossa, 
distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior liaemorrhoidal nerve; it then passes for- 
wards, with the anterior branch, to the back of the scrotum, communicating with 
this nerve and the inferior pudendal. The anterior branch passes to the fore 
part of the ischio-rectal fossa, in front of the preceding, and accompanies it to the 
scrotum and under part of the penis. This branch gives one or two filaments to 
the Levator ani. 

The muscular branches are distributed to the Transversus perinei. Accelerator 
iirinae. Erector penis, and Compressor urethra). The nerve of the bulb supplies 
the corpus spongiosum; some of its filaments run for some distance on the surface, 
before penetrating its interior. 

The Dorsal Nerve of the Penis is the superior division of the pudic nerve; 
it accompanies the pudic artery along the ramus of the ischium, and between 
the two layers of the deep perineal fascia; it then pierces the suspensory liga- 
ment of the penis, and accompanies the arteria dorsalis penis to the glans, to 
which it is distributed. On the penis, this nerve gives off a cutaneous l>ranch, 
which runs along the side of the organ; it is joined with branches of the sympa- 
thetic, and supplies the integument of the upper surface and sides of the penis 
and prepuce, giving a large branch to the corpus cavernosum. 

In the female, the pudic nerve is distributed to the parts analogous to those of 
the male ; its superior division terminating in the clitoris, the inferior in the 
external labia and perineum. 

The Small Sciatic Nerve supplies the integument of the perineum and back 
pkrt of the thigh and leg, and one muscle, the Gluteus maximus. It is usually 
formed by the union of two liranches, which arise from the lower pari of tlie 
sacral plexus. It arises below the Pyriformis muscle, dcscends^cnoath the Glu- 
teus maximus with the sciatic artery, and at the lower border of that muscle 
passes along the back part of the thigh, beneath the fascia lata, to the lower 
part of the popliteal region, where it pierces the fascia and becomes cutaneous. 
It then accompanies the external saphenous vein below the middle of the leg, 
its terminal filaments communicating with the external saphenous nerve. 

The branches of the small sciatic nerve are muscular (inferior gluteal) and 
cutaneous. 

The inferior gluteal consist of several hvrge branches given off to the under 
surface of the Gluteus maximus, near its lower part. 

The cutaneous branches consist of two groups; internal and ascending. 
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270. — Cutaneous Nerves of Lower 
Extremity. Posterior View. 



271. — Nerves of the Lower Extremity. 
Posterior View. 
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The internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch longer than the rest, 
the inferior pudendal, curves forward below the tuber ischii, pierces the fascia 
lata on the outer side of the ramus of that bone, and is distributed to the integu- 
ment of the scrotum, communicating with the superficial perineal nerve. 

The ascending cutaneous branches consist of two or three filaments, which 
turn upwards round the lower border of the Gluteus maximus, to supply the 
integument covering its surface. One or two filaments occasionally descend 
along the outer side of the thigh, supplying the integument as far as the middle 
of this region. 

Two or three branches are given off from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh; they su])ply the integument of the back part of 
the thigh, popliteal region, and upper part of the leg. 

The Gkeat Sciatic Nerve supplies nearly the whole of the integument of 
the leg, the muscles of the back of the thigh, and of the leg and foot. It is the 
largest nervous cord in the body, measuring thrce-(]^uartcrs of an inch in breadth, 
and is the continuation of the lower p^irt of the sacral plexus. It passes out 
of the pelvis through the great sacro-sciatic foramen, below the Pyriformis 
muscle. It descends between the trochanter major and tuberosity of the ischium, 
along the back part of the thigh, to about its lower third, where it divides into 
two large branches, the internal and external popliteal nerves. 

This division may take place at any point between the sacral plexus and the 
lower third of the thigh. When the division occurs at the plexus, the two nerves 
descend together, side by side; or they may be separated, at their eommencement, 
by the interposition of part or the whole of the Pyriformis muscle. As the nerve 
descends along the back of the thigh, it rests at first upon the External rotator 
muscles, together with the small sciatic nerve and artery, being covered by the 
Gluteus maximus; lower down, it lies upon the Adductor magnus, being covered 
by the long head of the Biceps. 

The branches of the nerve, before its division, are articular and muscular. 

The articular branches arise from the upper pfirt of the nerve; they supply 
the hip-joint, perforating its fibrous capsule posteriorly. These branches are 
sometimes derived from the sacral plexus. 

The muscular branches are distributed to the Flexors of the leg, viz. the 
Biceps, Semi-tendinosus and Seini-membranosus, and a branch to the Adductor 
magnus. These branches arc given off beneath the Biceps muscle. 

The Internal Popliteal Nerve, the larger of the two terminal branches of 
the great sciatic nerve, descends along the back part of the thigh through the 
middle of the popliteal space, to the lower part of the Poplitcus muscle, where it 
passes with the artery beneath the arch of the Soleus, and becomes the posterior 
tibial. It lies at first very superficial, and at the outer side of the popliteal artery; 
opposite the knee-joint it is in close relation with these vessels, and crosses the 
artery to its inner side. 

The branches of this nerve are articular, muscular, and a cutaneous branch, 
the external or short saphenous nerve. 

The articular branches, usually three in number, supply the knee-joint; two of 
these branches accompany the superior and inferior internal articular arteries, and 
a third the azygos. 

The muscular branches, four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle; they supply this muscle, 
the Plan tar is, Soleus, and Poplitcus. 

The External or Short Saphenous Nerve descends between the two heads of 
the Gastrocnemius muscle, and about the middle of the back of the leg pierces 
the deep fascia, and receives a communicating branch (communicans peronei) from 
the external popliteal nerve. The nerve then continues its course down the leg 
near the outer margin of the tendo Achillis, in company with the external saphe- 
nous vein, winds round the outer malleolus, and is distributed to the integument 
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along the outer side of the foot and little toe, coinmunicating on the dorsum of 
the foot with the musculo-#htaneous nerve. 

The Posterior Tibial Nerve coiiiincnccs at the lower border of the Popliteus 
muscle, and passes along the back part of the leg with the posterior tibial vessels 
to the interval between the inner malleolus .and the heel, where it divides into the 
external and internal plantar nerves. It lies upon the deep muscles of the leg, 
and is covered by the deep fascia, the superficial muscles, .and integument. In 
the upper part of its course, it lies to the inner side of the posterior tibial .artery; 
but it soon crosses that vessel, and lies to its outer side as far as the ankle. In 
the lower third of the leg, it is placed par.allel with the inner margin of the tendo 
Achillis. 

The branches of the posterior tibial nerve .are muscuLar and plantflr-cut.aneous. 

The muscular branches arise either separately, or by a common trunk from the 
upper part of the nerve. They supply tlie Tibialis posticus. Flexor longus digi- 
torum, and Flexor longus pollicis muscles; the branch to the latter muscle accom- 
panies the peroneal artery. 

The plantar cutaneous branch perforates the inteni.al annular lig.ament, and 
supplies the integument of the heel and inner side of the sole of the foot. 

The Internal Plantar Nerve (fig. 272), 
the larger of the two terminal branches of 
the posterior tibial, accompanies the internal 
plantar artery along the inner side of the 
foot. From its origin at the inner ankle it 
passes forwards between the Abductor poi- 
licis and Flexor brevis digitorum, divides 
opposite the bases of the metatarsal bones, 
into four digital branches, and communi- 
cates with the external plantar nerve. 

Branches, In its course, the internal plan- 
tar nerve gives off cutaneous branches^ which 
pierce the plantar fascia, and supply the 
integument of the sole of the foot; muscular 
branches^ which supply the Abductor pol- 
licis .and Flexor brevis digitorum; articular 
branches to the articulations of the tarsus 
and metatarsus; and four digital branches. 

These pierce the plan bar fascia in the clefts 
between the toes, and are distributed in the 
following manner. The first supplies the 
inner border of the great toe, and sends a 
filament to the Flexor brevis pollicis muscle; 
the second bifurcates to supply the .*idj.acent 
sides of the great and second toes, sending 
a filament to the first Lurnbrical muscle; 
the third digital branch supplies the adja- 
cent sides of the second and third toes and 
the second Lurnbrical muscle; and the/o?/r /4 
the corresponding sides of the third .and 
fourth toes. This nerve receives a commu- 
nicating branch from the external pl.antar 
nerve. It will bo observed that the distribution of these br.nnches is precisely 
similar to that of the median. Each digital nerve gives off cutaneous and 
articular filaments; and opposite the last phalanx sends a dorsal branch, which 
supplies the structures around the nail, the continuation of the nerve being dis- 
tributed to the ball of the toe. 

The External Plantar Nerve, the smaller of the two, completes the nervous 
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supply to the structures of the foot, being distributed to the little toe and one half 
ot* the fourth, as well as to some of the deep muscles. It passes obliquely for- 
wards with the external plantar artery to the outer side of the foot, lying between 
the Flexor brevis digitorum and Flexor accessorius; and in the interval between 
the former muscle and Abductor minimi digiti, divides into a superficial and deep 
branch. Before its division, it supplies the Flexor accessorius and Abductor 
minimi digiti. 

The superficial branch separates into two digital nerves; one, the smaller of 
the two, supplies the outer side of the little toe, the Flexor brevis minimi digiti, 
and the two interosseous muscles of the fourth metatarsal space; the other, and 
larger digital branch, supplies the adjoining sides of the fourth and fifth toes, and 
communicates with the internal plantar nerve. 

The deep or muscular branch accompanies the external plantar artery into the 
deep part of the sole of the foot, beneath tlie tendons of the Flexor muscles and 
Adductor pollicis, and supplies all the Interossoi (except those in the fourth 
metatarsal spac(i), the two outer Lumbricales, the Adductor pollicis, and the 
Transversus pedis. 

The External Popliteal or Peroneal Kerve^ about one-half the size of the 
internal ])Opliteal, descends obliqmdy along the outer side of the popliteal space, 
close to tlie margin of the Biceps muscle, to the fibula; and, about an inch below 
the head of this bone, pierces the origin of the I^eroneus longus, and divides be- 
neath this muscle into the anterior tibial and musculo-cutaneous nerves. 

The branches of the peroneal nerve, jwevious to its division, arc articular and 
cutaneous. 

The articular branches^ two in number, accom])any the superior and inferior 
external articular arteri(?s to the outer side of the knee. The up])er one occasion- 
ally arises from the great sciatic nerve before its bifurcation. A third (recurrent) 
articular nerve is given ofi* at the point of division of the peroneal nerve; it 
ascends with the tibial recurrent artery through the Tibialis anticus muscle to 
the front of the knee, which it supplies. 

The cutaneous branches^ two or three in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part; one of 
these, larger than the rest, the coniinunicfins peronei, arises near the head of the 
fibula, crosses the external head ol’ the Gastrocnemius to the middle of the leg, 
where it joins with the external saphenous. This nerve occasionally exists as a 
separate branch, which is continued down as far as the heel. 

The Anterior Tibial Nerve commences at the? bifurcation of the peroneal nerve, 
betwe(‘n the fibula and upper part of the Peroneus longus, passes obliquely for- 
wards beneath the Extensor longus digitorum to the fore part of the interosseous 
membrane, and reaches the outer side of the anterior tibial artery above the 
middle of the leg; it then descends with the artery to the front of the ankle-joint, 
where it divides into an cxtfTiial and an internal branch. This nerve lies at first 
on the outer side of the anterior tibial, then in front of it, and again at its outer 
side at the ankle-joint. 

The branches of Ihe anterior tibial, in its course through the leg, are muscular; 
these sui)ply the Tibialis anticus, the Extensor longus digitorijm, and Extensor 
proprius pollicis muscles. 

The external^ or tarsal branch of the anterior tibial, passes outwards across 
the tarsus, beneath tin? Extensor brevis digitorum, and, having become ganglionic, 
like the posterior interosseous nerve at the wrist, supplies the Extensor brevis 
digitorum and the articulations of the tarsus and metatarsus. 

The internal branchy the continuation of the nerve, accompanies the dorsalis 
pedis artery along the inner side of tlie dorsum of the foot, and, at the first inte- 
rosseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo- 
cutaneous nerve. 

The Musculo- Cutaneous branch supplies the muscles on the fibular side of the 
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leg, and the integument of the dorsum of the foot. It passes forwards between 
the Peronci muscles and the Extensor longus digitorum, pierces the deep fascia 
at the lower third of the leg, on its front and outer side, and divides into two 
branches. This nerve, in its course between the muscles, gives off muscular 
branches to the Peroneus longus and brevis, and cutaneous filaments to the 
integument of the lower part of the leg. 

The internal branch of the musculo-cutaneous nerve, passes in front of the 
ankle-joint, and along the dorsum of the foot, it supplies the inner side of the 
great toe, and the adjoining sides of the second and third toes. It also supplies 
the integument of the inner ankle and inner side of the foot, communicating with 
the internal saphenous nerve, and joins with the anterior tibial nerve, between 
the great and second toes. 

The external branchy the larger, passes along the outer side of the dorsum of 
the foot, to be distributed to the adjoining sides of the third, fourth, and fifth 
toes. It also supplies the integument of the outer ankle and outer side of the 
foot, communicating with the short saphenous nerve. The distribution of these 
nerves will be found to vary; together, they supply all the toes excepting the 
outer side of the little toe, and the adjoining sides of the great and second toes. 
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The Sympathetic Nerve. 


T he Sympathetic Nerve consists of a series of ganglia connected together by 
intervening cords, extending on each side of the vertebral column from the 
base of the skull to the coccyx. It may, moreover, be traced up into the head, 
where the ganglia occupy spaces between the cranial and facial bones. These 
two gangliated cords lie p«arallel with one another as far as the sacrum, on 
which bone they converge, communicating together in front of the coccyx, 
through a single ganglion {ganglion impar\ placed in front of this bone. 
Some anatomists also state that the two cords arc joined at their cephalic extre- 
mity, through a small ganglion (the ganglion of Ribes), situated upon the anterior 
communicating art(*ry. Moreover, the chains of opposite sides communicate 
together between these two extremities in several p«arts, by means of the nervous 
cords that arise from them. 

The ganglia are somewhat less numerous than the vertebree: thus there are 
only three in the cervical region, twelve in the dorsal, four in the lumbar, five in 
the sacral, and one in the coccygeal. 

The sympathetic nerve, for convenience of description, may be divided into 
several parts, according to the position occupied by each; and the number of 
ganglia of which each part is composed, may be thus arranged: 


Cephalic portion 
Cervical „ 

Dorsal „ 

Lumbar „ 

Sacral „ 

Coccygeal „ 


4 gangl'»- 

3 » 

2 „ 

4 

5 

I „ 


Each ganglion may be regarded as a distinct centre, from, or to, which, 
branches pass in various directions. These branches may be thus arranged: 

I. Branches of communication between the ganglia. 2. Branches of communi- 
cation with the cerebral or spinal nerves. 3. Primary branches passing to be 
distributed to the arteries in the vicinity of the ganglia, and to the viscera, or 
proceeding to other ganglia placed in the thorax, abdomen, or pelvis. 

1. The branches of communication between the ganglia are composed of grey 
and white nerve-fibres, the latter being continuous with those fibres of the spinal 
nerves which pass to the ganglia. 

2. The branches of communication between the ganglia and the cerebral or 
spinal nerves, also consist of a white and a grey portion; the former proceeding 
from the spinal nerve to the ganglion, the latter passing from the ganglion to the 
spinal nerve. 

3. The primary branches of distribution also consist of two kinds of nerve- 
fibres, the sympathetic and spinal. They have a remarkable tendency to form 
intricate plexuses, which encircle the blood-vessels, and are conducted by them 
to the viscera. The greater number, however, of these branches pass to a series 
of ganglia, or ganglionic masses, of variable size, situated in the large cavities 
of the trunk, the thorax, and abdomen; and are connected with the roots of 
the great arteries of the viscera. These ganglia are single and unsymmetrical, 
and are called the cardiac and semilunar. From these visceral ganglia numerous 
plexuses are derived, which entwine round the blood-vessels, and are conducted 
by them to the viscera. 
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The Cephalic portion of the sympathetic, consists of four ganglia, i. The 
ophthalmic ganglion. 2. The apheno-palatine, or Meekers ganglion. 3. The 
otic, or Arnold’s ganglion. 4. The submaxillary ganglion. 

These have been already described in connection with each of the three 
divisions of the fifth nerve. 

Cervical Portion op the Sympathetic. 

The cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, and 
inferior cervical. 

The Superior Cervical Ganglion^ the largest of the three, is placed opposite 
the second and third cervical vertebne, and sometimes as low as the fourth or fifth. 
It is of a reddish-grey colour, and usually fusiform in shape: sometimes broad, and 
occasionally constricted at intervals, so as to give rise to the opinion, that it con- 
sists of the coalescence of several smaller ganglia. It is in relation in front with 
the sheath of the internal carotid artery, and internal jugular vein; and behind, 
it lies on the Rectus capitis anticus major muscle. 

Its branches may be divided into superior, inferior, external, internal, and 
anterior. 

The superior hranch appears to be a direct continuation of the ganglion. It is 
soft ill texture, and of a reddish colour. It ascends by the side of the internal 
c«W)tid artery, and, entering the carotid canal in the temporal bone, divides into 
tAvo branches, Avhich lie, one on the outer, and the other on the inner side, of that 
vessel. 

The obiter branch^ the larger of the tA\^o, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. 

The inner hranch also distributes filaimmts to the internal carotid, and, con- 
tinuing oiiAvards, forms the cavernous plexus. 

Cakotid Plexus. 

The carotid plexus is situated on the outer side of the intenial carotid. 
Filaments from this plexus occasionally form a small gangliform swelling on the 
under surface of the artery, Avhich is called the carotid ganglion. The carotid 
plexus communicates with the Gasserian ganglion of the fifth, with the sixth 
nerve, and spheno-palatim^ ganglion, and distributes filaments to the Avail of the 
carotid artery, and to the dura mater (Valentin). 

The communicating branches aa ith tlic sixth nerve consist of one or tAvo fila- 
ments, Avhich join that nerve as it lies upon the outer side of the internal carotid. 
Other filaments are also connected with the Gasserian ganglion of the fifth nerve. 
The communication Avith the spheno-palatinc ganglion is effected by the carotid 
portion of the Vidian nerve, which passes forAvards, through the cartilaginous 
substance filling in the foramen lacerum medium, along the pterygoid canal, to the 
spheno-palatine ganglion. In this canal it joins the petrosal branch of the Vidian. 

Cav^ernous Plexus. 

’I'he cavernous plexus is situated below, and to the inner side of that part of the 
internal carotid, which is j)laced by the side of the sella Turcica, in the cavernous 
sinus, and is formed chiefly by the internal division of the ascending branch from 
the superior cervical ganglion. It communicates with the third, fourth, fiftli, and 
sixth nerves, and with the ophthalmic ganglion, and distributes filaments to the 
wall of the internal carotid. The branch of communication with the third nerve 
joins it at its point of division; the branch to the fourth nerve joins it as it lies 
on the outer Avail of the cavernous sinus; other filaments are connected with the 
under surface of the trunk of the ophthalmic nerve; and a second filament of 
communication joins the sixth nerve. 

The filament of connection with the ophthalmic ganglion arises from the ante- 
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rior part of the cavernous plexus; it accompanies the nasal nerve, or continues 
forwards as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses are prolonged 
along the internal carotid, forming plexuses which entwine around the cerebral 
and ophthalmic arteries; along tlie former vessel they may be traced on to the 
pia mater; along the latter, into the orbit, where they accompany each of the 
subdivisions of the vessel, a separate plexus passing with the arteria centralis 
retime into the interior of the eyeball. 

The inferior^ or descending branch of the superior cervical ganglion commu- 
nicates with the middle cervical ganglion. 

The external branches are numerous, and communicate with the cranial nerves, 
and with the first four cervical nerves. The branches of coinmuniciatioii with the 
cranial nerves consist of delicate filaments, which ])ass from the superior cervical 
ganglion to the ganglion of the trunk of the pneumogastric, and to the ninth 
nerve. A sejiarate filament from the cervical ganglion subdivides and joins the 
petrosal ganglion of the glosso-pharyngeal, and the ganglion of the root of the 
pneumogastric in the jugular foramen. 

The internal branches are three in number; pharyngeal, laryngeal, and the 
superior cardiac nerve. The pharyngeal branches pass oblifiuely inwards to the 
side of the pharynx, where th<>y communicate* with braiudies from the ^neumo- 
gastric, glosso-pharyngeal, and extenmal laryngeal nerves, and assist in forming 
the pharyngeal plexus. The laryngeal branches unite with the superior laryn- 
geal nerve and its branches. 

The superior cardiac nerve will be described in connection with the other 
cardiac nerves. 

The anterior branches ramify upon the external carotid artery and its branches, 
forming around each a delicate plexus, on the nerves composing which small 
ganglia are occasionally found. These? ganglia have been named, according to 
th<?ir position, intercarotid (one placed at tin? angle of bifurcation of the common 
carotid), lingual, temporal, and ])haryngeal. The ])lexus(‘s accompanying some of 
these arteries have im])ortant communications with other nerv'cs. That surround- 
ing the external carol id, is connect(*d with the digastric branch of the facial; that 
surrounding the facial, communicates with the submaxillary ganglion by one or 
two filaments; and that accompanying the middle meningeal artery, sends offs(?ts 
which pass to the otic ganglion and to the intumescentia ganglioformis of the facial 
nerve. 

The Middle Cervical Gaxclion (thyroid ganglion) is tlie smallest of the 
three cervical ganglia, jind is occasionally altogellier wanting. It is placred o[>po- 
site the fifth cervical vertebra, usually u]Hm the inferior thyroid artery; hence 
the name ‘ thyroid ganglion,’ assigned to it by Haller. 

Its superior branches ascend to communicate with the superior cervical gan-. 
glion. 

Its inferior branches descend to communicate with the inferior cervical gan-. 
glion. 

Its external branches pass outwards to join the fifth and sixth cervical nerves. 
These branches are not consfantly found. 

Its internal branches are the thyroid, and tin? middle cardiac nerve. 

The thyroid branches are small ti laments, which accompany the inferior thyroid 
artery to the thyroid gland; they communicate, on the artery, with the superior 
cardiac nerve, and in the gland with branches from the recurrent and external 
laryngeal nerves. 

The middle cardiac nerve is described with the other cardiac nerves. 

The Inferior Cervical Ganglion is situated between the base of the trans- 
verse process of the last cervical vertebra and the neck of the first rib, on the 
inner side of the superior intercostal artery. Its form is irregular; it is larger in 
size than the preceding, and frecpiently joined with tjie first thoracic ganglion. 

Its superior branches communicate with the middle cervical ganglion. 
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Its inferior branches descend, some in front, others behind the subclavian 
urteiy, to join the first thoracic ganglion. The most important of these branches 
constitutes the inferior cardiac nerve, to be presently described. 

The external branches consist of several filaments, some of which communicate 
with the seventh and eighth cervical nerves; others accompany the vertebral 
artery along the vertebral canal, forming a plexus around this vessel, supplying 
it with iilunients, and communicating with the cervical spinal nerves as high as 
the fourth. 


Cardiac Nervks. 

. The cardiac nerves are three in number; superior, middle, and inferior, one 
being derived from each of the cervical ganglia. 

The Superior Cardiac Nerve (nervus superficialis cordis) arises by two or 
more branches from the superior cervical ganglion, and occasionally receives a 
filament from the cord of communication between the first and second cervical 
ganglia. It runs down the neck behind the common carotid artery, lying upon the 
Longus colli muscle; and crosses in front of tlic inferior thyroid arter3i^and the 
recurrent laryngeal nerve. 

The right superior cardiac nerve^ at the root of the neck, passes eithW in 
front or hchind the subclavian artery, and along the arteria innominata, to the 
back part of the arch of the aorta, to the deep cardiac plexus. This nerve, in its 
course, is connected with other branches of the sympathetic; about the middle of 
the neck it receives filaments from the external laryngeal nerve; lower down, one 
or two twigs from the pneumogastric; and as it enters the thorax, it joins with 
the recurrent laryngeal. Filaments from this nerve accompany the inferior tliy- 
roid artery to the thyroid gland. 

The left superior cardiac nerve runs by the side of the left carotid artery, 
and in front of the arch of tlie aorta, to the superficial cardiac plexus; it occa- 
sionally passes behind this vessel, and terminates in the deep cardiac plexus. 

The Middle Cardiac Nerve (nervus cardiacus magnus), the largest of the 
three, arises from the middle cervical ganglion, or from the interganglionic cord 
between the middle and inferior ganglia. On the right side, it descends behind 
the common carotid artery; and at the root of the neck passes either' in front or 
behind the subclavian artery; it then descends on the trachea, receives a few 
filaments from the recurrent laryngeal nerve, and joins the deep cardiac plexus. 
In the neck, it communicates Avith the superior cardiac and recurrent laryngeal 
nerves. On the left side, the middle cardiac nerve enters the chest between the 
left carotid and subclavian arteries, and joins the left side of the deep cardiac 
plexus. 

The Inferior Cardiac Nerve (nervus cardiacus minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery, 
and along the front of the trachea, to join the deep cardiac plexus. It communi- 
cates freely behind the subclavian artery with the rwurrent laryngeal and middle 
cardiac nerves. 

The Great or Deep Cardiac Plexus {^Plexus Magnus Profundus — Scarpa) is 
situated in front of the trachea at its bifurcation, above the point of division of 
the pulmonary artery, and behind the arch of the aorta. It is formed by the 
cardiac nerves derived from the cervical ganglia of the sympathetic, and the 
ciU'diac branches of the recurrent laryngeal and pneumogastric. The only cardiac 
nerves which do not enter into the formation of this plexus are the left superior 
tfardiac nerve and the left inferior cardiac branch from the pneumogastric. The 
branches derived from the great cardiac plexus form the posterior coronary 
plexus and part of the anterior coronary plexus, whilst a few filaments proceed to 
tlie pulmonary plexuses, and to the auricles of the hoart. 

The branches from the right side of this plexus pass some in front and others 
i)ehind the right pulmonary |irtery; the former, the more numerous, transmit a 
fe.v filaments to the anterior pulmonary plexus, and are continued along the trunk 
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of the pulmonary ai'tcry, to form part of the anterior coronary plexus; those be- 
hind the pulmonary artery distribute a few filaments to the right auricle, and form 
part of the posterior coronary plexus. 

The branches from the left side of the cardiac plexus distribute a few filaments 
to the left auricle of the heart and the anterior pulmonary plexus, and then pass 
on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The Superficial or Anterior Cardiac Plexus lies beneath the arch of the aorta, 
in front of the right pulmonary artery. It is formed by the left superior cardiac 
nerve, the left (and occasionally the right) inferior cardiac branches of the pneu- 
mogastric, and by filaments from the deep cardiac plexus. A small ganglion 
(cardiac ganglion of Wrisberg) is occasionally found connected with these nerves 
at their point of junction. This ganglion, when present, is situated immediately 
beneath the arch of the aorta, on the right side of the ductus arteriosus. The 
superficial cardiac plexus forms the anterior part of the great coronary plexus, 
and several filaments pass along the pulmonary artery to the left anterior pul- 
monarjMpieifeus. 

^Y\^Posterior Coronary Plexus is formed chiefly by filaments from the left side 
of the deep cardiac plexus, and by a few from the right side. It surrounds the 
branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vessels to the muscular substance of the ventricles. 

The Anterior Coronary Plexus is prolonged chiefly from the superficial cardiac 
plexus, but receives filaments from the deep cardiac plexus. Passing forwards 
between the aorta and pulmonary artery, it accompanies the right coronary artery 
on the anterior surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium; 
but they are less distinct in man than in mammalia ; and Remak and Lee have 
found, in several mammalia (the latter in man), numerous small ganglia on the 
branches of these nerves, both on the surface of the heart and in its muscular 
substance. 


Thoracic Part op the Sympathetic. 

The thoracic portion of the sympathetic consists of a series of ganglia, which 
usually correspond in number to that of the vertebrae; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on 
each side of the spine, resting against the heads of the ribs, and covered by the 
pleura costalis: the last two are, however, anterior to the rest, being placed on 
the side of the bodies of the vertebra?. The ganglia are small in size, and of 
a greyish colour. The first, larger than the rest, is of an elongated form, and 
usually blended with the last cervical. They are connected together by cord-like 
prolongations from their substance. 

The external branches from each ganglion, usually two in number, communicate 
with each of the dorsal spinal nerves. 

The internal branches from the six upper ganglia are very small, and distribute 
filaments to the thoracic aorta and its branches, besides small branches to the 
bodies of the vertebras and their ligaments. 

Branches from the third and fourth ganglia form part of the posterior pul- 
monary plexus. 

The branches of the six lower ganglia aire large and white in colour; they 
distribute filaments to the aorta, and unite to form the three splanchnic nerves. 
These are named, the greats the lesser, and the smallest or renal splanchnic. 

The Great Splanchnic Nerve is of a white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from all 
the thoracic ganglia from the sixth to the tenth, receiving filaments (according to 
Mr. Beck) from all the thoracic gjinglia above tlie sixth. These roots unite to 
form a large round cord of considerable size. It descends obliquely inwards in 
front of the bodies of the vertebrsB along the posterior mediastinum, perforates the 
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crus of the Diaphragm, and terminates in the semilunar ganglion, distributing 
filaineiits to the renal plexus and supra-renal gland. 

The Lesser Splanchnic Nerve is formed by filaments from the tenth and 
eleventh ganglia, and from the cord between them. It pierces the Diaphragm 
with the preceding nerve, and joins the cocliac plexus. It communicates in the 
chest with the great splanchnic nerve, and occasionally sends filaments to the 
renal plexus. 

The Smallest or Renal Splanchnic Nerve arises from the last ganglion, and 
piercing the Diaphragm, terminates in the renal plexus and lower part of the coeliac 
plexus. It occasionally communicates with the preceding nerve. 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number; they arise from the three 
cervical ganglia, and are distrilmted to a large and important organ in the thoracic 
cavity. The splanchnic nerves, also three in number, arc connected with all the 
dorsal ganglia, and are distributed to important organs in the abdominal cavity. 

The Epigastric or Solar Plexus supplies all the viscera in the abdominal 
ciivity. It consists of a dense network of nerves and ganglia, situated behind the 
stomach and in front of the aorta and crura of the Diaphragm. It surrounds the 
cocliac axis and root of the superior mesenteric artery, extending downwards as 
low as the pancreas, and outwards to the siipra-renal capsules. This ])lexus, and 
the ganglia connected with it, receive the great splanchnic nerve of both sides, 
part of the lesser splanchnic nerves, and the termination of the right ])neumo- 
gastric. It distributes filaments, which accompany, under the name of plexuses, 
all the branches from the front of the abdominal aorta. 

The semilunar ganglia^ two in number, one on each side, are the largest gan- 
glia in the body. They are large irregular gangliform masses, formed by the 
aggregation of smaller ganglia, having interspaces between them. They are 
situated by the side of the cocliac axis and superior mesenteric artery, close to 
the supra-renal glands: the one on the right side lies beneath the vena cava; 
the upper part of each ganglion is joined by the greater and l(*sser splanchnic 
nerves, and to the inner side of each the branches of the solar plexus arc con- 
nected. 

From the solar plexus are derived the following: 

Phrenic or Diaphragmatic plexus. Renal plexus. 

Gastric plexus. Superior in(‘senteric plexus. 

Hepatic plexus. Hpermatic plexus. 

Splenic plexus. Inferior mesenteric plexus. 

Suprii-renal plexus. 

The Phrenic Plexus accompanies the phrenic artery to the Diaphragm, which 
it supplies, some filaments passing to the supra-renal gland. It arises from the 
upper part of the semilunar ganglion, and is larger on the right thsin on the left 
side. In connexion with this plexus, on the right side, at its point of junction 
with the phrenic nerve, is a small ganglion (ganglion diaphragmaticuni). This 
ganglion is placed on the under surface of the Diaphragm, near the supra-nmal 
gland. Its branches arc distributed to the vena cava, supra-renal gland, and the 
hepatic plexus. The ganglion is absent on the left side. 

The Supra-Renal Plexus is formed by branches from the solar plexus, from 
the semilunar ganglion, and from the splanchnic and phrenic nerves, a ganglion 
being formed at the point of junction of the latter nerve. It supplies the 
supra-renal gland. The branches of this plexus arc remarkable for their large 
size, in comparison with the size of the organ they supply. 

The Renal Plexus is formed by filaments from the solar plexus, the outer part 
of the semilunar ganglion, and the aortic plexus. It is also joined by filaments 
from the lesser and smallest splanchnic nerves. The nerves from those sources, 
fifteen or twenty in number, have numerous ganglia developed upon them. They 
accompany the branches of the renal artery into the kidney; some filaments on 
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the right side being distributed to the vena cava, and others to the spermatic 
plexus, on both sides. 

The Spermatic Plexus is derived from the renal plexus, receiving branches 
from the aortic plexus. It accompanies the spermatic vessels to the testes. 

In the female, the ovarian plexus is distributed to the ovaries and fundus of 
the uterus. 

The Ccdiac Plexus^ of large size, is a direct continuation from the solar 
plexus: it surrounds the caeliac artery, and subdivides into the gastric, hepatic, 
^d splenic plexuses. It receives branches from one or more of the splanchnic 
nerves, and, on the left side, a filament from the pneumogas trie. 

The Gastric Plexus accompanies the gastric artery along the lesser curvature 
of the stomach, and joins with branches from the. left pneumogastric nerve. It is 
distributed to the stomach. 

The Hepatic Plexus^ the largest offset from the cieliac plexus, receives filaments 
from the left pneumogastric Jind right phrenic nerves. It accompanies the 
hepatic artery, ramifying in the substance of the liver, upon its branches, and 
upon those of the vena portae. 

Brancjhcs from this plexus accompany all the divisions of the hepatic artery. 
Thus there is a pyloric plexus accompanying the pyloric branch of the hepatic, 
which joins with the gastric plexus, and pneumogastric nerves. There is also 
a gastro-duodenal plexus, which subdivides into the pancreatieo-duodenal plexus, 
whicli accompanies the pancreatieo-duodenal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteric plexus; and a gastro- 
epiploic plexus, which accompanies the right gastro-epiploic artery along the 
greater curvature of the stomach, and anastomoses with braneh(‘s from the splenic 
plexus. A cystic plexus, which supplies the gall-bladder, also arises from the 
hepatic plexus, near the liver. 

The Splenic Plexus is formed by branches from the right and left semilunar 
ganglia, and from the right pneumogastric nerve. It accompanies the splenic 
artery and its branches to the substance of the sjdeen, giving oflj in its course, 
filaments to the pancreas (pancreatic plexus), and the left gastro-epiploic plexus, 
which accompanies the gastro-epiploica sinistra artery along tlie convex border of 
the stomach. 

The Superior Mesenteric Plexus is a continuation of the lower part of the great 
solar plexus, receiving a branch from the junction of the right [uieumogastric 
nerve with the cieliac plexus. It surrounds the superior mesenteric artery, which 
it accompanies into the mesentery, and divid(*s into a number of secondary 
plexuses, which are distributed to all the parts supplied by the artery, viz., 
pancreatic branches to the pancreas; intestinal branches, which supjdy the whole 
of the small intestine; and ileo-colic, right colic, and middle colic branches, which 
supply the corresponding parts of the great intestine. The nerves composing 
this plexus are white in colour, and firm in texture, and have numerous ganglia 
developed upon them near their origin. 

1^10 Aortic Plexus is formed by branches on each side, from the semilunar 
.ganglia and renal plexuses, receiving filaments from some of the lumbar ganglia. 
It is situated upon the sides and front of the aorta, between the origins of tlie 
superior and inferior mesenteric arteries. From this plexus arises the inferior 
mesenteric, part of the spermatic, and the hypogastric plexuses; and it distributes 
filaments to the inferior cava. 

The Inferior Mesenteric Plexus is derived chiefly from the left side of the 
aortic plexus. It surrounds the inferior mesenteric artery, and divides into a 
number of secondary plexuses, which are distributed to all the parts supplied by 
the artery, viz., the left colic and sigmoid plexuses, to the descending Jind sigmoid 
flexure of the colon; and the superior haemorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in the pelvis with branches of the left 
hypogastric plexus. 
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The Lumbar Portion op the Sympathetic. 

The lumbar portion of the sympathetic is situated in front of the vertebral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
gangliti, connected together by interganglionic cords. The ganglia are of small 
size, of a greyish colour, hordeiform in shape, and placed much nearer the median 
line than the thoracic ganglia. 

The superior and inferior branches of the lumbar ganglia, serve to communicate 
between the chain of ganglia in this region. They are usually single, and of a 
white colour. 

The external branches communicate with the lumbar spinal nerves. From the 
situation of the lumbar ganglia, these branches are longer than in the other 
regions. They are usually two in number for each ganglion, and accompany the 
lumbar arteries around the sides of the bodies of the vertebrae, passing beneath 
the fibrous arches from which the fibres of the Psoas muscle partly arise. 

The internal branches pass inwards, in front of the aorta, and form the lumbar 
aortic plexus (already described). Other branches descend in front of the com- 
mon iliac arteries, and join, over the promontory of the sacrum, to form the 
hypogastric plexus. Numerous delicate filaments are also distributed to the 
bodies of the vertebrae, and the ligaments connecting them. 

Pelvic Portion of the Sympathetic. 

The pelvic portion of the sympathetic is situated in front of the sacrum, along 
the inner side of the anterior sacral foramina. It consists of four or five small 
ganglia on each side, connected together by inter-ganglionic cords. Below, they 
converge and unite on the front of the coccyx, by means of a small ganglion 
(ganglion impar). 

The superior and inferior branches^ are the cords of communication between 
the ganglia above and below. 

The external branches^ exceedingly short, communicate with the sacral nerves. 
They are two in number to each ganglion. The coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

The internal branches communicate, on the front of the sacrum, with the 
corresponding branches from the opposite side; some, from the first two ganglia, 
pass to join the pelvic plexus, and others form a plexus, which accompanies the 
middle sacral .artery. 

The Hypogastric Plexus Bup])lies the viscera of the pelvic cavity. It is 
situated in front of the promontory of the sacrum, between the two common iliac 
arteries, and is formed by the union of numerous filaments, which descend on 
each side from the aortic plexus, from the lumbar ganglia, and from the first two 
sacral ganglia. This plexus contains no ganglia, and bifurcates, below, into two 
lateral portions, which form the inferior hypogastric, or pelvic plexuses. 

Inferior Hypogastric, or Pelvic Plexus. 

The inferior hypogastric, or pelvic plexus, is situated at the side of the rec- 
tum and bladder in the male, and at the side of the rectum, vagina, and bladder, 
in the female. It is formed by a continuation of the hypogastric plexus, by 
branches from the second, third, and fourth sacral nerves, and by a few filaments 
from the sacral ganglia. At tlie point of junction of these nerves, small ganglia 
are found. From this plexus numerous branches are distributed to all the 
viscera of the pelvis. They accompany the branches of the internal iliac 
artery. 

The Inferior Hcemorrhoidal Pleocus arises from the back part of the pelvic 
plexus. It supplies the rectum, joining with branches of the superior hsemorrhoidal 
plexus. 

The Vesical Plexus arises fipom the fore part of the pelvic plexus. The nerves 
composing it are numerous, and contain a large proportion of spinal nerve-fibres. 
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They accompany the vesical arteries, and are distributed to the side and base of 
the bladder. Numerous filaments also pass to the vesiculse seminales, and vas 
deferens: those accompanying the vas deferens join, on the spermatic cord, with 
branches from the spermatic plexus. 

The Frostalic Plexus is continued from the lower part of the pelvic plexus. 
The nerves composing it are of large size. They are distributed to the pro- 
state gland, vesiculsB seminales, and erectile structure of the penis. The nerves 
supplying the erectile structure of the penis, consist of two sets, the small and 
large cavernous nerves. They are slender filaments, which arise from the fore 
part of the prostatic plexus, and after joining with branches from the internal 
pudic nerve, pass forwards beneath the pubic arch. 

The small cavernous nerves perforate the fibrous covering of the penis, near 
its root. 

The large cavernous nerve passes forwards along the dorsum of the penis, joins 
with the dorsal branch of the pudic nerve, and is distributed to the corpus caver- 
nosum and spongiosum. 

The Vaginal Plexus arises from the lower part of the pelvic plexus. It is lost 
on the walls of the vagina, being distributed to the erectile tissue at its anterior 
part, and to the mucous membrane. The nerves composing this plexus, contain, 
like the vesical, a large proportion of spinal nerve-fibres. 

The Uterine Nerves arise from the lower part of the hypogastric plexus, above 
the point where the branches from the sacral nerves join tlie pelvic plexus. They 
accompany the uterine arteries to the side of the organ between the layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of 
the uterus, penetrating its substance. 

Other filaments pass separately to the body of the uterus and Fallopian tube. 

Branches from the hypogastric plexus accompany the uterine arteries into the • 
substance of the uterus. Upon these filaments ganglionic enlargements are found. 



Organs of Sense. 

T he Organs of the Senses are the instruments by which the mind is brought 
into relation with external objects. These organs are five in number, viz. 
the organs of touch, of smell, of taste, of hearing, and of sight. 

The Skin. 

The skin is the principal seat of the sense of touch, and may be regarded as a 
covering of protection to the exterior of the body. It consists of two layers, the 
derma or cutis vera, and the epidermis or cuticle. 

The Derma, or True Skin, consists of fibro-arcolar tissue, intermixed with 
numerous blood-vessels, lymphatics, and nerves. The fibro-areolar tissue forms 
the framework of the cutis; it is composed of firm interlacing bundles of white 
fibrous tissue, intermixed with a much smaller proportion of yellow elastic fibres, 
the amount of which varies in different parts. The fibro-areoLar tissue is more 
abundant in the deeper layers of the cutis, where it is dense and firm, the meshe.v 

274,— A Sectional View of the Skin (magnified). 



being large, and gradually becoming blended with the subcutaneous areolar tissue; 
towards the surface, the fibres become finer and more closely interlaced, the most 
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superficial layer being covered with numerous small, conical, vascular eminences, 
the papillse. From these differences in the structure of the cutis at different 
parts, it is usual to describe it as consisting of two layers; the deeper layer or 
corium, and the superficial or papillary layer. 

The Corium consists of strong interlacing fibrous bands, composed chiefly of 
the white variety of fibrous tissue; but containing, also, some fibres of the yellow 
elastic tissue, which vary in amount in different parts. Towards the attached 
surface, the fasciculi are Large and coarse; and the areohe left by their interlacing 
large and occupitid by adipose tissue and the sudatory glands. This element of 
the skin becomes gradually bUmded with the subcutaneous areolar tissue. To- 
wards the free surface, the fasciculi arc much finer, and they have a closer 
interlacing, the most superficial layers consisting of a transparent, homogem?ous 
matrix with imbedded nuclei. 

The corium varies in thickness, from a quarter of a line to a line and a half, in 
different parts of the body. Thus, it is thicker in the more exposed regions, as 
the palm of the hand and sole of the foot; on the posterior aspect of the body, 
than the front; and on the outer, than the inner side of the limbs. In the eye- 
lids, scrotum, and penis, it is exceedingly thin and delicate. The skin generally 
is thi(!ker in the male than in the female?. 

The areolm are occupied by adipose tissue, hair follicles, and the sudatory and 
sebaceous glands ; they are the channel by Avhich the vessels and nerves are 
distributed to the more superficial strata of the corium, and to the papillary 
layer. 

Plain muscula^ fibres are found in the superficial layers of the corium, wherever 
hairs are found; and in the subcutaneous areolar tissue of the scrotum, penis, 
perineum, and areolm of the nipj)le. In the latter situations, the fibres are 
arranged in bands, closely reticulated and disposed in super-imposed laminm. 

The Papillary Layer is situated upon the free surface of the corium; it con- 
sists of numerous small, highly sensitive, and vascular eminences, the papilhc, 
which rise perpendicularly from its surface, and form the essential clement of fhe 
orgjin of touch. The papillie are conical-shaped eminences, having a round or 
blunted extremity, occasionally divided into two or more parts, and connected by 
their base with the free surface of the corium. On the general surface of the body, 
more especially in those parts which are endowed with slight sensibility, they are 
few in number, short, exceedingly minute, and irregularly scattered over the sur- 
face; but in other situations, as upon the palmar surface of the hands and fingers, 
upon the sole, and around the nipple, they are long, of large size, closely aggregated 
together, and arranged in .curvilinear lines, forming the elevated ridges seen on 
the free surface of the epidermis. In these ridges, the larger papillas are arranged 
in a double row, with smaller papilla? between them; and these rows are sub- 
divided into small square-shaped masses by short transverse furrows regularly 
disposed, in the centre of each of which is the minute orifice of the <luct of a 
sweat-gland. No papilla? exist in the grooves between the ridges. In structure, 
the papilhe resemble the superficial layer of the cutis; consisting of a homogeneous 
tissue, faintly fibril lated, and containing a few fine elastic fibres. The smaller 
papilla? contain a single capillary loop; but in the larger the vessels are convoluted 
to a greater or loss degree; each papilla also contains two or more nerve-fibres, 
which, after running in a waving manner through it, terminate in loops, or by a 
free extremity. No lymphatics have as yet been discovered in the papilla?. 

The Epidermis^ or Cuticle (scarf-skin), is an epithelial structure, which forms 
a defensive covering to the surface of the true skin, being accurately moulded 
on the papillary layer of the derma. It varies in thickness in different parts. 
Where it is exposed to pressure and the influence of the atmosphere, as upon the 
palms of the hands and soles of the feet, it is thick, hard, and horny in texture; 
whilst that which lies in contact with the papillaiy layer, over the entire surface 
of the body, is soft and cellular in structure; hence the deeper layer has been 
called, the rete mueosum. 
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The free surface of the epidermis is marked by a network of linear furrows of 
variable size, marking out the surface into a number of spaces of polygonal or 
lozenge-shaped form. ^ Some of these furrows are large, as opposite the flexures 
of the joints, and correspond to the folds in the derma produced by their move- 
ments. In other situations, as upon the back of the hand, they are exceedingly 
fine, and intersect one another at various angles: upon the palmar surface of the 
hand and fingers, and upon the sole, fliese lines We very distinct, and have a 
curvilinear arrangement, and depend upon the large size and peculiar arrangement 
of the papillse upon which the epidermis is placed. The deep surface of the 
epidermis is accurately moulded upon the papilljiry layer of the derma, each 
papilla being invested by its epidermic sheath; so that when this layer is removed 
by maceration, it presents a number of pits or depressions corresponding to the 
elevations of the papillaa, as well as the furrows left in the interval between them. 
Fine tubular prolongations from this layer are continued into the ducts of the 
sudatory and sebaceous glands. In structure, the epidermis consists of flattened 
cells, agglutinated together, and having a laminated arrangement. In the deeper 
layers the cells are large, rounded or columnar, and tilled with soft opacpie con- 
tents. In the superficial layers the cells are flattened, transparent, dry, and firm, 
and their contents converted into a kind of horny matter. The dilFerence in 
the structure of these layers is dependent upon the mode of growth of the 
epidermis. As the external layers desquamate, from their being constantly sub- 
jected to attrition, they are reproduced from beneath, successive layers gradually 
approaching towards the free surface, which, in their turn, die and arc cast ofl*. 

These cells arise in the liquor sanguinis, which is poured out on the free sur- 
face of the derma; they contain nuclei, and form a thin stratum of closely-aggre- 
gated nucleated cells, which cover the entire extent of the papillary layer. The 
deepest layer of cells, according to Kblliker, are of a columnar form, and are 
arranged perpendicularly to the free surface of the derma, forming either a single 
or a double, or even triple, layer: the laminie succeeding these are composed of 
cells of a more rounded form, the contents of which are soft, opaque, granular, and 
soluble in acetic acid. As these cells successively approach the surface by the 
development of fresh layers from beneath, they assume a flattened form from the 
evaporation of their fluid contents, and finally form a transparent, dry, mem- 
branous scale, lose their nuclei, and apparently become changed in their chemical 
composition, as they are unaffected now by acetic acid. 

The black colour of the skin in the negro, and the tawny colour among some of 
the white races, is duo to the presence of pigment in the cells of the cuticle. 
This pigment is more especially distinct in the cells qf the deeper layer, or rete 
mucosum, and is caused by the presence of pigment cells, similar to those found 
in the choroid. As these approach the surface and desiccate, the colour becomes 
partially lost. 

The arteries which supply the skin divide into numerous branches in the sub- 
cutaneous tissue; they then pass through the areol® of the corium, and divide into 
a dense capillary plexus, which supplies the sudatory and sebij)arous glands and 
the hair follicles, terminating in the superficial layers of the corium, by forming a 
capillary network, from which numerous fine branches ascend to the papilla;. 

The lymphatic vessels are arranged in a minute plexiforrn network in the 
superficial layers of the corium, where they become interwoven with the capillary 
and nervous plexuses; they are especially abundant in the scrotum and around 
the nipple. 

The nerves which supply the skin ascend with the vessels through the arcoltVi 
of the deep layers of the corium to the more superficial layers, where they form a 
minute plexiforrn mesh. From this plexus, the primitive nenic-flbres pass to be 
distributed to the papillm. The nerves are most numerous in those parts which are 
provided with the greatest sensibility. 
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Appendages of the Skin. 

The appendages of the skin are the nails, the hairs, the sudoriferous and seba- 
ceous glands, and their ducts. 

The nails and hairs are peculiar modifications of the epidermis, consisting essen- 
tially of the same cellular structure as that membrane. 

The Nails are flattened elastic structures of a horny texture, placed upon the 
dorsal surface of the terminal phalanges of the fingers and toes. Each nail is 
convex on its outer surface, concave within, and is implanted by a portion called 
the root into a groove of the skin; the exposed portion is called the horb/y and the 
anterior extremity the free edge. The nail has a very firm adhesion to the cutis, 
being accurately moulded upon its surface, as the epidermis is in other parts. 
The part of the cutis beneath the body and root of the nail is called the matrix^ 
from its being the part from which the nail is produced. Corresponding to the 
body, the matrix is thick, and covered with large highly vascular papilla?, arranged 
in longitudinal rows, the colour of which is seen through the transparent tissue. 
Behind this, near the root of tlu^ nail, the papilla? are small, less vascular, and 
have no regular arrangement; hence the portion of the nail corresponding to this 
part is of a whiter colour, and called lunnln^ from its form. 

The cuticle, as it passes forwtirds on the dorsal surface of the finger, is attached 
to the surface of the nail a little in advance of its root: at the extremity of the 
finger, it is connected with the under surface of the nail, a little behind its free 
edge. The cuticle and horny structure of the nail (both epidermic structures) 
arc thus seen to be directly continuous with each other. The nails, in structure, 
consist of cells having a laminated arrangement, and these are almost essentially 
similar to those composing the epidermis. The deepest layer of cells which lie in 
contact with the papillas at the root and under surface of the nail are of elongated 
form, arranged perpendicularly to the surface, and provided with nuclei; those 
which succeed these are of a rounded or polygonal form, the more superficial 
ones becoming broad, thin, and flatten(‘d, and so closely compacted together as to 
make the limits of eiudi cell very indistitud. 

It is by the successive growth of new cells at the root and under surface of the 
body of the n.ail, that it Jidvances forwjirds, and maintains a duo thickness, whilst, 
at the same time, the growth of the nail in the proper direction is secured. As 
these cells in their turn become displaced by the growth of new cells, they assume 
a flattened form, lose their nuclei, and finally become closely compacted together 
into a firm dense horny texture. In chemical composition, the nails resemble 
the epidermis. According to Mulder, they contain a somewhat larger proportion 
of carbon and sulphur. 

Hairs are peculiar modifications of the epidermis, and consist essentially of the 
same structure as that membrane. They ar(? found on nearly every part of the 
surface of the body, excepting the palms of the hands and soles of the feet, and 
vary much in length, thickness, and colour in different parts of the body, and in 
the different races of mankind. In some parts they arc so short as not to pro- 
ject beyond the follicle containing them; in other parts, as upon the scalp, they 
are of considerable length; gilong the margin of the eyelids and upon the face 
they are remarkable for their thickness. A hair consists of a root, the part im- 
planted in the skin; the shaft, the portion projecting from its surface; and the 
point. They generally present a cylindrical or more or less flattened form, and a 
reniform outline upon a transverse section. 

The root of the hair presents a bulbous enlargement at its extremity; it is 
whiter in colour, and softer in texture, than tlie stem, and is lodged in a follicular 
involution of the epidermis, called the hair follicle. When the hair is of considerable 
length, the follicle extends into the subcutaneous cellular tissue. The hair folli- 
cle is bulbous at its deep extremity, like the hair which it contains, and has open- 
ing into it, near its free extremity, the orifices of the ducts of one or more sebaceous 
glands. In structure, the hair follicle consists of two coats; an outer or dermic, 
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and an inner or cuticular. The outer coat is formed mainly of areolar tissue; it 
is continuous with the coriurn, is highly vascular, and supplied by numerous 
minute nervous filaments. The inner or cuticular lining is continuous with the 
epidermis, and, at the bottom of the hair follicle, with the root of the hair; this 
cuticular lining resembles the ci)idermis in the peculiar rounded form and soft 
character of those cells which lie in contact with the outer coat of the hair follicle, 
and the thin, dry, and scaly character of those Avhich lie near the surface of the 
hair, to which they are closely adherent. When the hair is plucked from its 
follicle, this cuticular lining most commonly adheres to it, and forms what is called 
the root sheath. At the bottom of each hau* follicle is a small coni cal -shaped 
vascular eminence or papilla, similar in every respect to those found upon the 
surface of the skin; it is continuous with the dermic layer of the follicle, is highly 
vascular, and probably supplied with nervous fibrils: this is the part through 
which material is supplied for the production and constant growth of the hair. 
The root of the hair rests upon this conical-shaped eminence, and is continuous 
with the cuticular lining of the follicle at this ])art. It consists of nucleated cells, 
similar in every res])ect to those which in other situations form the epidermis. 
These cells gradually enlarge as they are pushed upwards into the soft bulb, and 
some of them contain pigment granules, which exist either in separate cells, or 
the granules are separate but aggregated around the nucleus; it, is these granules 
which give rise to the colour of the hair, ft occasionally happens that th(*sc 
pigment granules completely till the cells in the centre of the hulb, which gives 
rise to the dark tract of pigment often found, of greater or less length, in the axis 
of the hair. 

The shaft of the hair consists of a central part, or medulla; surrounding this is 
the fibrous part of the hair, covered externally by the cortex. The medulla 
occupies the centre of the shaft, and ceas(?s towards the point of the hair. It is 
usually wanting in the tine hairs covering the surface of the body, and com- 
monly in those of the head. It is more opatpie and deeper coloured than the 
fibrous part, and consists ol* cells containing pigment or fat granules. The 
fibrous portion of the hair constitutes the chief part of the stem ; its cells are 
elongated, and unite to form flattened fusiform fibres. Th(*s(* also contain j)ig- 
ment granules, which assume a linear arrangement. The cells which form the 
cortex of the hair consist of a single layer, which surrounds those about t<^ form 
the fibrous layer; they are converted into thin fiat scales, having an imbricated 
arrangement. 

The Sebaceous Glands hyq small sacculatecl glandular organs, lodged in the sub- 
stance of the coriurn, or sub-dei*moid tissue. Th(?y are tbund in all parts of the skin, 
but are most abundant in the fa<*e, and in those parts which are exposed to friction. 
Their orifices op(*n most Irecpiently into the hair follicles, but occasionally upon 
the gcmeral surface. Each gland consists of a single duct, which is more or less 
capacious, and terminates in a lobulated pouch-like (‘xtremity. The basement 
membrane forming the wall of the sac, as well as the duct, is lined by epithelium, 
which is filhal with particles of sebaceous matter; and this becoming detached 
into the cavity of the sac, as its growth is renewed, constitutes the secretion. The 
number of sacculi connected with the duct Vciry frona two to five, or even tw(mty, 
in number. On the nose and face the glands arc of large size, distinctly lobulated, 
and often become much enlarged from the accumula^on of pent-up secretion. 
The largest sebaceous glands jire those found in. the eyelids, the Meibomian 
glands. 

The Sudoriferous or Sweat-Glands are found in almost every part of the skin, 
and are situated in small pits in the deep parts of the coriurn, or in the subcuta- 
neous areolar tissue, surrounded by a quantity of adipose tissue. They are small, 
round, reddish bodies, consisting of one or more convoluted tubuli, from which 
the efferent duct proceeds upwards through the coriurn and cuticle, and opens 
upon the surface by a slightly enlarged orifice. The eflerent duct, as it passes 
tlirough the coriurn, pursues a curved and slightly serpentine course, and if the 
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epidermis is thin, opens directly upon the surface; but where the epidermis is 
thicker, it assumes a sj)iral arrangement, the separate windings of the tube being 
as close and as regular as those of a common screw. The spiral course of these 
ducts is especially distinct in the thick cuticle of the [)alm of the hand and sole of 
the foot. The size of these glands varies. They are especially large in those 
regions where the amount of perspiration is , great, as in the axillic, where they 
form a thin maminillated layer of a reddish colour, which corresjxnids exactly to 
the situation of the hair in this region; they arc larg(», also, in the groin. Their 
number varies. They are most numerous on the palm of the hand, and ]n*e- 
sent, according to Krause, 2,8oo orifices on a stpiaro inch of tin? integiinumt, and 
a rather less number on the sole of the foot. In both of these situations, the 
orifices of the ducts are ex(*eedingly regular, and correspond to the small trans- 
verse grooves which intersect the ridges of papillae. Tn other situations they are 
more irregularly scattered; but in nearly ecpial numbers over parts including the 
same extent of surface. Eacdi gland consists of a single tube intricately convo- 
luted, at one end terminating by a blind extremity; at the other end opening 
upon the surface of the skin. In the larger glands, this single duct usually 
divides and subdivides dichotomously; and these smaller ducts iiltiniately ter- 
minate ill short ciceal pouclu's, rarely anastomosing. The wall of the duct is 
thick; the width of the canal rarely (‘xceeding one-third of its diameter. The 
tube, both in the gland and where it forms the excretory duct, consists of two 
layers: an outer, formed by fine areolar tissue; and an epithelium lining its inte- 
rior. The external, or fibro-cellular coat, is thin, continuous with the superficial 
layer of the corium, and extends only as high as the surface of tin* true skin. 
The epithelial lining is much thicker, continuous with the epidermis, and alone 
forms the sjiiral portion of the tub(». When the cuticle is careiully removed from 
the surface of the cutis, these convoluted tubes of (piderniis may be drawn out, 
and form nipple-shaped projections on its undm* surface. According to Kolliker, 
a layer of non-striated muscular fibres, arranged longitudinally, is found between 
the areolar and epithelial coats of the ducts of the larger sweat-glands, as in the 
axilla, root of the penis, on the labia majora, and around tin? anus. 

The contents oi* the smaller sweat-glands are (piite fluid; but in the larger 
glands, the contents are semi-fluid and opaque, and contain a number of coloured 
granules, and cells which appear analogous to epithelial cells. 

Thk Ton r; UK. 

The tongue is the organ of tlu^ spc'cial sense of taste. It is situated in the 
floor of the mouth, in the interval lietween the two lateral portions of the body of 
the lower jaw. Its base, or root, is directeil backwards, and connected with the 
os hyoides by numerous muscles, to the epiglottis by three folds of mucous mem- 
brane, whicli form the glosso-epiglottic ligaments, and to the soft palate and 
jiharynx by means of the anterior and posterior pillars of the fauces. Its apex 
or tip, thin and narrow, is directed forwards against the inner surface of the 
lower incisor teeth. The under surface of the tongue, at its back part, is con- 
nected with the lower jaw by the Gen io-hyo-glossi muscles; from its sides, the 
mucous membrane is reflected to the inner surface of the gums; and, in front, a 
distinct fold of that membrane, the fra>num lingnaa, is formed beneath its under 
surface. 

The tip of the tongue, part of its under surface, its sides, and dorsum, are free. 

The dorsum, of the tongue is convex, marked along the middle line by a raphe, 
which divides it into two symmetrical halves; and this raphe terminates behind, 
about half an inch from the base of the organ, a little in front of a deep mucous 
follicle, the foramen aecum. The anterior two-thirds of this surface arc rough, 
and covered with papillm; the posterior third is more smooth, and covered by the 
projecting orifices of numerous mucipai’ous glands. 

The mucous membrane invests the entire extent of the free surface of the 
tongue. On the under surface of the organ it is thin and smooth, and may be 
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traced on either side of the frsQnum, through the ducts of the submaxillary glands; 
and between the sides of the tongue and the lower jaw, through the ducts of the 
sublingual glands. On being traced over the borders of the organ, it gradually 
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assumes its papillary character; and on the dorsum becomes exceedingly dense, 
and gives support to numerous papill®. 

The papillae of the tongue are the papillas maximaj (circumvallatae), papillas 
mediae (fungiformes), and papillae minimae (conicoe and filiformes).. 

The PapillcB maximcB (circumvallatae) are of large size, and vary from eight to 
fifteen in number. They are situated at the back part of the dorsum of the 
tongue, near its root, forming a row on each side, which, running backwards and 
inwards, meet in the middle line at the foramen caecum. Each papilla resembles 
an inverted cone, the apex of which is attached to the bottom of a cup-shaped 
depression of the mucous membrane; the broad base being exposed upon the 
surface, and covered with numerous small papillae. This cup-shaped depression 
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forms a kind of fossa around the papilla, having a circular elevated margin covered 
with smaller papille. 

The Papillte rnedice (fungi formes), more numerous than the preceding, are 
scattered irregi^Jarly over the dorsum of the tongue; but are found chiefly at its 
sides and apex. They are easily recognised, among the other papillse, by their 
large size, rounded eminences, and deep red colour. They are narrow at their 
attachment to the tongue, but broad and rounded at their free extremities, and 
covered with secondary papilla). 

The Papillce minimee (conicaj et filiformes) cover the anterior two-thirds of the 
dorsum of the tongue. They are very minute, more or less conical or filiform in 
shape, and arranged in lines corresponding in direction with the two rows of the 
papilla) circumvallatb; excepting at the apex of the organ, where their direction 
is transverse. The filiform papilla) are of a whitish tint, owing to the thickness 
and density of their epithelium; they are covered with numerous secondary 
papilla), are firmer and more clastic than the papilla) of mucous membrane 
generally, and often enclose minute hairs. 

Structure of the Papillce, The papilla), in structure, resemble those of the 
cutis, consisting of a cone-shaped projection of homogeneous tissue, covered with a 
thick layer of squamous epithelium, and contain one or more c.apillary loops, 
amongst which nerves arc distributed in great abundance. In the papillae cir- 
cumvallatie, the nerves are numerous and of large size; in the papilla) fungiforines 
they are also numerous, and terminate in a plcxiforni network, from which brush- 
like branches proceed; in the papilla) filiformes, their mode of termination is 
uncertain. 

Besides the papilbc, the mucous membrane of the tongue is provided with 
numerous follicles and glands. 

The Follicles are found scattered over its entire surface, but are especially 
numerous between the papilla) circumvallata) and the epiglottis. 

The Mucous Glands (lingual), similar in structure to tlie labial and buccal, 
are found chiefly beneath the mucous membrane of the posterior third of the 
dorsum of the tongue. There is a small group of these glands beneath the tip of 
the tongue, a few along the borders of the organ, and some in front of the circum- 
vallate papilbn projecting into the muscular substance. Their ducts open either 
upon the surface, or into the depressions around the large papilla). 

The tongue consists of two symmetrical halves, separated from each other, in 
the middle line, by a fibrous septum. Each half is composed of muscular fibres 
arranged in various directions, containing much interposed fat, and supplied 
by vessels and nerves: the entire organ is invested by mucous membrane, and a 
submucous fibrous stratum. The latter membrane invests the greater part of the 
surface of the tongue, and into it the muscular fibres arc inserted that pass to the 
surface. It is thicker behind than in front, and is continuous with the sheaths of 
the muscles attached to it. 

The Fibrous Septum consists of a vertical layer of fibrous tissue, extending 
throughout the entire length of the middle line of the tongue, from the base to 
the apex. It is thicker behind than in front, and occasionally contains a small 
fibro-cartilage, about a quarter of an inch in length. It is well displayed by 
making a vertical section through the organ. Another strong fibrous lamina, 
termed the hyo-glossal membrane^ connects the under surface of the base of the 
tongue to the body of the hyoid bone. This membrane receives, in front, some of 
the fibres of the Genio-hyo-glossi. 

Each half of the tongue consists of extrinsic and intrinsic muscles. The former 
have been already described; they are the Ilyo-glossus, Genio-hyo-glossus, Stylo- 
glossus, Palato-glossus, and part of the Superior constrictor. The intrinsic mus- 
cles are the Superior longitudinal. Inferior longitudinal, and Transverse. 

The Superior Longitudinal Fibres {lingualis superJiciaUs') form a superficial 
stratum of oblique and longitudinal fibres on the upper surface of the organ, 
beneath the mucous membrane, and extend from the apex backwards to the hyoid 
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bone, the individual fibres being attached in their course to the submucous and 
glandular structures. 

Tlie Inferior Longitudinal Fibres are formed by the Lingualis muscle, already 
described (p. 2lo). 

The Transverse Fibres are ]:)laced between the two preceding layers; they are 
intermixed with a considerable (juantity of adipose substance, and form tlie chief 
part of the substance of the organ. Th(‘y are attached internally to the median 
fibrous septum; and, passing outwards, the posterior ones taking an arched course, 
are inserted into the dorsum jind mfirgins of the organ, intersecting the other 
muscular fibres. 

The Arteries of the tongue are supplied from the lingual, the facial, and 
ascending pharyngeal. 

Tlio Nerves of the tongue are three in number in eacli half: the gustatory 
branch of the fifth, which is distributed to the papilla; at the fore part and sides 
of the tongue; tlie lingual branch of the glosso-pharyngeal, which is distributed 
to the mucous membrane at the base and side of the tongue, and to the papilla; 
circumvallata? ; and the hypo-glossal nerve, which is distributed to the muscular 
substance of the tongue. The two former are nerves of common sensation and 
of taste; the latter is the motor nerve of the tongue. 

The Nose. 

The Nose is the special organ of the sensi; of smell: by means of the peculiar 
properties of its nerves, it })rotects the lungs from the inhalation of deleterious 
gases, and assists the organ of taste in discriminating the [properties of food. 

The organ of smell consists of two parts, one external, the nose; the other 
internal, the; nasal fossa;. 

The Nose is the most anterior and prominent part of the organ of smell. It is 
of a triangular form, directed vertically downwanls, ajul [projects from the centre 
of the face, irnmediiltely above the upper li[p. Its summit, or root, is connected 
directly with tlie forehead. Its inferior [part, the base of the nose, presents two 
elliptical orifices, the nostrils, separated from each other by an antero-[)osterior 
septum, the columna. The margins of these; orifices arc; [provided with a number 

277- — Cartilages of the Nose. 





of stiff hairs, or vibrisste, which arrest the passage of foreign substances carried 
with the current of air intended for respiration. The lateral surfaces of 
the; ncpse, form, by their union, the dorsum, the direction of which varies con- 
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sidcrably in different individuals. The dorsum terminates below in a rounded 
eminence, the lobe of the nose. 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. It is covered externally by the integu- 
ment, internally by mucous membrane, and supplied with vessels and nerves. 

The bony framework occupies the upper part of the organ: it consists of the 
nasal bones, and the nasal processes of the superior maxillary. 

The cartilaginous framework consists of live pieces, the two upper, and the 
two lower lateral cartilages, and the cartilage of the septum. 

The upper lateral cartilages are situated below the free imirgin of the nasal 
bones: each crirtilage is flattened, and triangular in shapi?. Its anterior margin is 
thicker than the posterior, and connected with the fibro-cartilage of the septum. 
Its posterior margin is attached to the nasal process of the superior maxillary 
and nasal bones. Its inferior margin is connected by fibrous tissue with the 
lower lateral cartilage : one surface is turnetl outwards, the other inwards 
towards the nasal cavity. 

The lowej^ lateral cartilages arc two thin, flexible plates, situated immediately 
below the preceding, and curved 

in such a manner as to form the 278.— Bones and Cartilages of Septum of Nose, 

inner and outer walls of each Right Side, 

orifice of the nostril. The por- 
tion which forms the inner wall, 
thicker than the rest, is loosely 
connected with the same part of 
the opposite cartilage, and forms 
a small part of the columna. Its 
outer extremity, fre(^, rounded, 
and projecting, forms, with the 
thickened integument and sub- 
jacent tissue, the lobe of the 
nose. The part which forms the 
outer wfill is curved to correspond 
with the ala of the nose: it is 
oval and flattened, iiiirrow behind, 
where it is connected with the 
nasal process of the superior 
maxilla by a tough fibrous 
membrane, in which is found 
three or four small cartilaginous plates (sesamoid cartilages), cartilagines minores. 
Above, it is connected to the lateral fibro-cartilage and front part of the cartilage 
of the septum; below, it is separated from the margin ol the nostril by dense 
cellular tissue; and in front, it forms, with its fellow, the prominence of the tip 
of the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its 
margins than at its centre, and completes the separation between the nasal fossoi 
in front. Its anterior margin, thickest above, is connected from above down- 
wards with the nasal bones, the front part of the two upper lateral cartilages, and 
the inner portion of the lower lateral cartilages. Its posterior margin is con- 
nected with the perpendicular lamella of the ethmoid; its inferior margin with 
the vomer and palate processes of tlie superior maxillary bones. 

These various cartilages are connected to each other, and to the bones, by a 
tough fibrous membrane, the perichondrium, which allows the utmost facility of 
movement between them. 

The Muscles of the Nose are situated immediately beneath the integument: 
they are (on each side) the Pyramidalis nasi, the Levator labii superioris al€*eque 
nasi, the Dilator naris, anterior and posterior, the Compressor nasi, the Compressor 
narium minor, and the Depressor ahe nasi. (See p. 195). 
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Tho Integument covering the dorsum and sides of the nose is thin, and loosely 
connected with the sulyacent parts; but where it forms the tip, or lobe, and the 
ala 3 of the nose, it is thicker, and more firmly adherent. It is furnished with a 
large number of sebaceous follicles, the orifices of which are usually very 
distinct. 

The Mucous Memlyrane^ lining the interior of the nose, is continuous with the 
skin externally, and with that which lines the nasal fossm within. 

Tho Arteries of the Nose are the lateralis nasi, from the facial, and the nasal 
artery of the septum, from the superior coronary, which supplies the alas and 
septum; the sides and dorsum being supplied from the nasal branch of the 
ophthalmic and infrsi-orbital. 

Tho Veins of the Nose terminate in the facial and ophthalmic. 

The Nerves of the Nose are branches from the facial, infra-orbital, and infra- 
trochlear, and a filament from the nasal branch of the ophthalmic. 

Nasal FossAi. 

The nasal fosste are two irregular cavities, situated in the middle^ of the face, 
and extending from before backwards. They ojam in front by the two anterior 
nares, and terminate in the pharynx, behind, by the posterior nares. The boun- 
daries of these cavities, and the openings which are connected with them, as they 
exist in the skeleton, have? been already described (p. 65). 

The Mucous Membrane lining the nasal fossai is called ‘pituitary^ from the 
nature of its secretion; or Sclineiderian, from Hchiudder, the first anatomist who 
showed that the secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the brain. It is intimately adherent to the periosteum, 
or perichondrium, over which it lies. It is continuous externally with the skin, 
through the anterior nares, and with the mucous membrane of the pharynx, 
through the posterior nares. From the nasal fossae its continuity may be traced 
with the conjunctiva, through the nasal duct and lachrymal canals; with the 
lining membrane of the tympanum and mastoid cells, through the Eustachian 
tube; and with the frontal, ethmoidal, and sphenoidal sinuses, and tho antrum 
maxillare, through tlie several openings in the meatuses. The mucous membrane 
is thickest, and most vascular, over tlic turbinated bones, especially the inferior; 
from which circumstance, these bones in their recent state appear longer and more 
prominent than in the skeleton. It is also thick over the septum; but, in the 
intervals between the spongy bones, and on the floor of the nasal fosste, it is very 
thin. Where it lines the various sinuses and the antrum maxillare, it is thin and 
pale. 

The surface of the membrane is covered with a layer of epithelium, thicker 
and non-ciliated at the upper part of the nasal fossa?, corresponding with the 
distribution of the olfactory nerve, but ciliated throughout the rest of its extent, 
excepting near the aperture of tho nares. 

This membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most nume- 
rous at the middle and back parts of the nasal fossa?, and largest at the lower and 
back part of the septum. 

Owing to the great thickness of this membrane, the nasal fossa? are much 
narrower, and the turbinated bones, especially the lower ones, appear larger, and 
more prominent, than in the skeleton. From the same circumstance, also, tho 
various apertures communicating with the meatus, are either narrowed or com- 
pletely closed. 

In the superior meatus^ the aperture of communication with the posterior 
ethmoidal cells is considerably diminished in size, and the spheno-palatine foramen 
completely covered in. 

In the middle meatus^ the opening of tho infundibulum is partially hidden by 
a projecting fold of mucous membrane, and the orifice of the antrum is contracted 
to a small circular aperture, much narrower than in the skeleton. 
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In the inferior meatus^ the orifice of the nasal duct is partially hidden by 
either a single or double valvular mucous fold, and the anterior palatine canal 
either completely closed in, or a tubular cuUde-^sac of mucous membrane is con- 
tinued a short distance into it. 

In the roof the opening leading to the sphenoidal sinuses is narrowed, and the 
apertures in the cribriform plate of the ethmoid completely closed in. 

The Arteries of the Nasal Fossat^ arc the anterior and posterior ethmoidal, 
from the ophthalmic, which supply the ethmoidal cells, frontal sinuses and roof 
of the nose; the splieno-palatine, 

from the internal maxillary, 279.— Nerves of Septum of Nose. Right Side, 

which supplies the mucous mem- 
brane covering the spongy bone, 
the meatuses, and septum; and the 
alveolar branch of the internal 
maxillary, which supplies the 
lining membrane of the antrum. 

The ramifications of these vessels 
form a close, plexiform network, 
beneath and in the substance of 
the mucous membrane. 

The Veins of the Nasal Fosses 
form a close network breath the 
mucous membrane. They pass, 
some with the veins accompany- 
ing the splieno-palatine artery 
through the spheno-palatini? fora- 
men; and others, through the 
alveolar branch, join the facial vein; some accompany the ethmoidal arteries, 
and terminate in the ophthalmic vein; and lastly, a few communicate with the 
veins in the interior of the skull, through the foramina in the cribriform plate of 
the ethmoid bone. 

The Nerves arc the olfactory, the nasal branch of the ophthalmic, filaments 
from the anterior dental branch of the superior maxillary, the Vidian, naso- 
palatine, descending anterior palatine, and spheno-palatiiie branches of Meckel’s 
ganglion. 

The Olfactory^ the special nerve of the sense of smell, is distributed over the 
upper third of the septum, and over the surface of the superior and middle spongy 
bones. . 

The Nasal Branch of the Ophthalmic distributes filaments to the upper and 
anterior part of the septum, and outer wall of the nasal fossae. 

Filaments from the Anterior Dental Branch of the Superior Maxillary supply 
the inferior meatus and inferior turbinated bone. 

The Vidian Nerve supplies the upper and back part of the septum, and supe- 
rior spongy bone: and the upper anterior nasal branches from the splieno-palatine 
ganglion, have a similar distribution. 

The Naso-Palatine Nerve supplies the middle of the septum. 

The Larger^ or Anterior Palatine Nerve^ supplies the middle and lower 
spongy bones. 

The Eye. 

The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to ensure the most 
extensive range of sight. It is acted upon by numerous muscles, by which it is 
capable of being directed to any part, supplied by numerous vessels and nerves, 
and is additionally protected in front by several appendages, such as the eyebrow, 
eyelids, etc. 

The eyeball is spherical in form, having the segment of a smaller and more 
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prominent sphere engrafted upon its anterior part. It is from this circumstance, that 
the antero-postcrior diameter of the eyeball, which measures about an inch, exceeds 
the transverse diameter by about a line. The segment of the larger sphere, which 
forms about five-sixths of the globe, is opaque, and formed by the sclerotic, the 
tunic of protection to the eyeball; the smaller sphere, which forms the remaining 
sixth, is transparent, and formed by the cornea. The axes of the eyeballs are 
nearly parallel, and do not correspond to the axes of the orbits, which are directed 
outwards. The optic nerves follow the direction of the axes of the orbits, and 
enter the eyeball a little to their inner or nasal side. The eyeball is composed of 
several investing tunics, and of fluid and solid refracting media, called humours. 

The tunics are three in number: 

1. Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

The refracting media, or humours, are also three: 

Aqueous. ' Crystalline (lens) and Capsule. Vitreous. 

The sclerotic and cornea form the most external tunic of the eyeball; they arc 
essentially fibrous in structure, the sclerotic being opatpie and forming the posterior 
five-sixths of the globe, the cornea, which forms the remaining sixth, being 
transparent. 

The Sclerotic (aKXrjpo^, hard) (fig. 280) has received its name from its extreme 
density and hardness; it is a firm unyielding fibrous membrane, serving to main- 


280. — A Vortical. Section of the Eyeball (Enlarged). 
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tain the peculiar form of the globe. It is much thicker behind than in front. 
The external surface is of a white colour, and quite smooth, except at the points 
where the Recti and Obluiui muscles are inserted into it, and covered, for part of 
its extent, by the conjunctival membrane; hence the whiteness and brilliancy of 
the front of the eyeball. Its inner surface is stained of a brown colour, marked 
by grooves, in which are lodged the ciliary nerves, and connected by an exceed- 
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iiigly fine cellular tissue {lamina fused) with the outer surface of the choroid. 
Behind, it is pierced by the optic nerve a little to its inner or nasal side, and is 
continuous with its fibrous sheath, which is derived from the dura mater. At 
the point where the optic nerve passes through the sclerotic, this membrane forms 
a thin cribriform lamina (the lamina crihrosa)\ the minute orifices in this part 
serve for the transmission of tlie nervous filaments, and the fil^rous septa dividing 
them from one another are continuous with the luembranous processes which 
separate the bundles of nerve-til ires. One of these openings, larger than the rest, 
occupies the centre of this lamella; it is called the opticus, and transmits 

the arteria centralis retinas to the interior of the eyeball. Around the cribriform 
lamella. Jire numerous smaller apertures for the transmission of the ciliary vessels 
and nerves. In front, this membrane is continuous with the cornea by direct 
continuity of tissue; but the oparjiic sclerotic overlaps it rather more on tho outer 
than upon its inner surface. 

Structure. The sclprotic is formed of white fibrous tissue intermixed with fine 
clastic fibres, and fusiform nucleated cells. These are aggregated into bundles, 
which are arranged chiefly in a longitudinal direction. It yields gelatin on 
boiling. Its vessels are not numerous, the capillaries being of small size, uniting 
at long and Avide intervals. 'Fhe existence of nerves in it is doubtful. 

The Cornea is the projecting transparent part of the external tunic of the eye- 
ball, iind forms the anterior sixth of the globe. Its form is not quite circular, 
being a little broader in the transverse than in tlie vertical direction, in conse- 
quence of the sclerotic overlapping the margin above and below. It is concavo- 
convex, and projects forwards from the sclerotic in the same manner that a watch- 
glass does from its case. Its degree of curvature varies in different individuals, 
and in the same individual at different periods of life, being more prominent in 
youth than in advanced life, when it becomes flattened. This difference in the 
greater or smaller convexity of the cornea influences considerably the refractive 
power of the eye, and is - the chief cause of the long or short sight peculiar to 
different individuals. It is of uniform thickness throughout, but its posterior sur- 
face is perlectly circular in outline, and exceeds the anterior surface slightly in 
extent, from the hitter being overlapped by the sclerotic. 

Structure. The cornea consists of five layers: namely, of a thick central fibrous 
jiart, the cornea jmoper; in front of this is the anterior clastic lamina, covered by 
the conjunctiva; behind, the posterior elastic lamina, covered by the lining mem- 
brane of the anterior chamber of the eyeball. 

The proper substance of the cornea is fibrous in structure, tough, unyielding, 
perfectly transparent, and continuous with the sclerotic, with Avhich it is in struc- 
ture identical. The anastomosing fusiform cells of wliich it is composed arc 
arranged in superimposed flattened Lamina^ at least sixty in number, all of which 
have the same direction, the contiguous laminai becoming united at frequent 
intervals. If the relative position of the component parts of this tissue is in any 
way altered, either by pressure or by an increase of its natural tension, it imme- 
diately presents an opaque milky appearance. The interstices between the laminae 
are tubular, and usually contain a small amount of perfectly clear transparent 
fluid. 

Tho (interior and posterior elastic lambuc, which invest the proper structure 
of the cornea behind and in front, present an analogous structure. They consist 
of a hard, elastic, and perfectly transparent homogeneous membram?, of extreme 
thinness, which is not rendered opacpie by either Avater, alcohol, or acids. This 
membrane is intimately connected by means of a fine cellular Aveb to the proper 
substance of the cornea both in front and behind. Its most remarkable property 
is its extreme elasticity, and the tendency which it presents to curl up, or roll 
upon itself, with the attached surface innermost, when separated from the proper 
substance of the cornea. Its use appears to be (as suggested by Dr. Jacob), 
‘ to preserve the requisite permanent correct curvature of the flaccid cornea 
proper.’ 
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The conjunctival epitheliuniy which covers the front of the anterior elastic 
lamina, consists of two or three layers of transparent nucleated cells, the deepest 
being of an oblong form and placed perpendicular to the surface, the superficial 
ones more fiattened. 

The epithelial lining of the aqueous chamber covers the posterior surface of the 
posterioip elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining other serous cavities. 

Arteries and Nerves. The cornea is a non- vascular structure, the capillary 
vessels terminating in loops at its circumference. Lymphatic vessels have not 
as yet been demonstrated in it. The nerves arc numerous, twenty or thirty in 
number: they are derived from the ciliary nerves, and enter the laminated sub- 
stance of the cornea. They ramify throughout its substance in a delicate net- 
work. 

Bissectimu In order to separate the sclerotic and cornea, so as to expose the second 
tunic, the eyeball should be immei-sed in water contained in a small vessel. A fold of 
the sclerotic near its anterior part being then pinched up, an operation not easily per- 
formed from the extreme tension of the membiane, it should bo divided with a pair 
of blunt-pointed scissors. As soon as the choroid is exposed, the end of a blow-pipe 
should be introduced into the orifice, and a stream of air forced into it, so as to sepa- 
rate the slight cellular connection between the sclerotic and choroid. The sclerotic 
should now bo divided around its entire circumference, and may be removed in separate 
portions. The front segment being now drawn forwards, the handle of the scalpel should 
be pressed gently against it at its connection with the iris, and these being separated, 
a quantity of perfectly transparent fluid will escape; this is the aqueous humour. In 
the course of this dissection, the ciliary nerves may be seen lying in the loose cellular 
tissue between the choroid and sclerotic, or contained in delicate grooves on the inner 
surface of the latter membrane. 


aSi. — The Choroid and Iris (enlarged). 



Second Tunic. This is formed by the choroid behind; the iris and ciliary pro- 
cesses in front; and by the ciliary ligament, and Ciliary muscle, at the point of 
junction of the sclerotic and cornea. 

The choroid is the vascular and pigmentary tunic of the eyeball, investing the 
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posterior five-sixths of the globe, and extending as far forwards as the cornea; 
the ciliary processes being appendages of the choroid developed from its inner 
surface in front. The iris is the circular- shaped muscular septum, which hangs 
vertically behind the cornea, presenting in its centre a large circular aperture, 
the pupil. The ciliary ligament and Ciliary muscle form the white ring observed 
at the point where the choroid and iris join witli each other, and with the sclerotic 
and cornea. 

The Choroid is an extremely thin membrane, highly vascular, of a dark brown, 
or chocolate colour, which invests the posterior live-sixths of the central part of 
the globe. It is pierced behind by the optic nerve, and terminates in front at the 
ciliary ligament, where it bends inwards, and forms on its inner surface a scries 
of folds, or plaitings, the ciliary processes. It is thicker behind than in front. 
Externally, it is connected by a fine cellular web (jnembrana fusca) with the inner 
surface of the sclerotic. Its inner surface is smooth, and lies in contact with the 
the retina. The choroid is composed of three layers, external, middle, and 
internal. 


282. — The Veins of the Choroid (enlarged). 



The external layer consists of the larger branches of the short ciliary arteries, 
which run forwards between the veins before they bend downwards to terminate 
on the inner surface. This coat consists, however, principally of veins, which 
are disposed in curves, hence their name, vence vorticos<B, They converge to four 
or five equidistant trunks, which pierce the sclerotic midway between the margin 
of the cornea and the entrance of the optic nerve. Interspersed between the 
vessels, are lodged dark star-shaped pigment cells, the fibrous offsets from which, 
communicating with similar branchings from ^neighbouring cells, form a delicate 
network, which, towards the inner surface of the choroid, loses its pigmentary 
character. 

The middle layer consists of an exceedingly fine csipillary plexus, formed by the 
short ciliary vessels, and is known as the tunica, Ruyschiana, The network is 
exceedingly close, and finer at the hinder part of the choroid than in front. About 
half an inch behind the cornea, its meshes become larger, and are continuous 
with those of the ciliary processes. 

The internal^ or pigmentary layer^ is an exceedingly delicate membrane, 
consisting of a single layer of hexagonal, nucleated cells, loaded with pigment 
granules, and applied to each other so as to resemble a tesselated pavement. Each 
cell contains a nucleus, and is filled with grains of pigment, which are in greater 
abundance at the circumference of the cell. In perfect albinos this epithelium 
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contains no pigment, and none is present in the star-shaped cells found in the 
other layers of the choroid. 

The ciliary processes should bo next examined : they may bo exposed, either by detach- 
ing the iris from its connection with tlie ciliary ligament, or by making a transverse 
section of the globe, and examining tliem from behind. 


283. — The Ai-terios of the Choroid and Iris. 

The Sclerotic has been Mostly removed. (Enlarged) 



The Ciliary processes are formed by the plaiting or folding inwards of the 
middle and internal layers of the choroid, at its anterior margin, and are received 
between corresponding foldings of the suspensory ligament of the l(*ns, thus 
establishing a communication betwc(?ii the choroid and inner tunic of the eye. 
They are arranged in a circle, behind the iris, around tJie margin of the lens. 
I'liey vary l)et.ween sixty and eighty in number, lie. side by side, and may In^ 
divided into large? and small; the latter, consisting of about om?-third of the entire 
number, are situated in the spaces between the ibnntT, Init without regular alter- 
nation. The larger yn-ocesses are each about one-tenth of an inch in length, 
and liemisjdierical in shape, tlicdr yu^riydiery being attached to the ciliary ligament, 
and continuous with the middle and inner layers of the choroid: the opyjosite 
margin is free, and rests upon the circumference of the lens. Tlujir anterior sur- 
face is turned towards the back of the iris, with the circumference of which it is 
continuous. The posterior surface is closely connected with the suspensory 
ligament of the lens. 

Structure, The ciliary processes are similar in structure to the choroid: the 
vessels are larger, having chiefly a longitudinal direction. Externally tiny are 
covered wdth several layers of pigment cells; the comf)onent cells are small, 
rounded, and full of y)igni(?nt granules. 

The Iris {iris^ a rainbow,) has received its name from the varied colour it pre- 
sents in dilferent individuals. It is a thin, eireular-shaped, contractile curtain, 
suspended in the afyueoiis humour behind tin? cornea, and in front of the lens, 
being perforated at the nasal side of its centre by circular aperture for the 
transmission of the light, the pupil. By its circumference it is intimately 
connected with the choroid ; externally to this is the ciliary ligament, by 
which it is connected to the sclerotic and cornea; its inner edge forms the 
margin of the pupil; its surfaces arc flattened,. and look forwards and backwards, 
the anterior surface toWar'ls the cornea, the posterior towards the ciliary processes 
and lens. The anterior surface is variously coloured in diflerenf individuals, and 
marked by lines which converge towards the pupil. The posterit)r surface is of a 
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deep purple tint, from being covered by dm*k pigment; it is hence named uvea^ 
from its resemblance in colour to a ripe grape. 

Structure, The iris is composed of a librous stroma, muscular fibres, and pig- 
ment cells. 

The fibrous stroma consists of fine, delicate bundles of fibrous tissue, which 
have a circular direction at the circumference: but the chief mass radiate towards 
the pupil. They form, by their interlacement, a delicate mesh, in which the pig- 
ment cells, vessels, and mjrves, are contained. 

The muscular fibre is involuntary, and consists of circular and radiating 
fibres. The circular fibres (sphincter of the pupil), surround the margin of the 
pupil on the posterior surface of the iris, like a sphincter, forming a narrow band, 
about one-thirtieth of an incli in width; those near the fre(> margin being closely 
aggregated; those more external are separated sornewliat, and form less com- 
plete circles. The radiating fibres (dilator of the pupil), converge from the 
circumference tow.ards the centre, and blend with the circular fibres near the 
margin of the j)upil. The circular fibres contract the pupil, the radiating fibres 
dilate it. 

Tlie pigment cells are found in the stroma of the iris, and also as a distinct layer 
on its anterior and posterior surfaces. In the stroma, the cells are ramifu'd, and 
contain yellow or brown pigment, according to tin; colour of the eye. On the 
front of the iris, there is a singh; layer of oval or rounded cells, with branching 
offsets. On the back of th(^ iris, there are several layers of small, round (!ells, 
filled with dark ])ignieut. This layer is continuous with the pigmentary covering 
of the ciliary processes. 

The arteries of the iris are derived from the long and anterior ciliary, and 
from the vessels of the ciliary processes. 

Membrana PupiUaris, In the fwtns, the puj)il is closed by a delicate, trans- 
parent vascular membrane, tho membrana puj)illaris, which divides the space in 
which th(5 iris is suspended into two distinct chambers. This membrane contains 
numerous minute vessels, continued from the margin of the iris to those on the 
front part of the capsuh? of the h*ns. These v(‘ssels liave a looped arrangement, 
converging towards each other without anastomosing. Jk'tvveen the seventh and 
eighth mojith, this imMiibraiie cojumences to disappear, by its gradual absorption 
trom the centre towards the circumference, and, at Idrfh, only a few fragments 
remain. Sometimes it remains permanent, and jn^odiices blindness. 

Tin; Ciliarg lAgament is a narrow ring of circular fibres, about one-fortieth of 
an inch thick, and of a whitish colour, which serves to connect the external and 
middle tunics of the eye. It is placed around the circumference of the iris, at 
its ])oint of connection with the external layer of the choroid, the cornea, and 
sclerotic. Its compoiUMit fibres an? delicate, and resemble those of elastic tissue. 
At its point of connection Avith the sclerotic, a minute canal is situated betAveen 
the tAvo, called the sinus circularis iridis. 

The Ciliarg Muscle (lloAvman) consists of unstriped fil)res: it forms a greyish, 
semitransparent, circular band, about one-eighth of an inch broad, on the outer 
surface?, of the fore paj*t of the choroid. It is thickest in front, and gradually 
becomes thinner behind. Its fibres are soft, of a yellowish-Avhite colour, longitu- 
dinal in direction, and arise at the point ot* junction of the cornea and sclerotic. 
Passing backAvards, they are attacli(*d to the choroid, in front of the retina, and 
correspond by their inner surface to the plicated part of the former membrane. 
Mr. Bowman supposes that this muscle is so placed as to advance the Jens, by 
exercising compression on the vitreous body, and by draAving the ciliary processes 
towards the line of junction of the sclerotic and cornea, and by this means to 
adjust tho eye to tho vision of near objects. 

Tho Retina may be easily exposed by carefully removing the (?horoid from its 
external surface. The retina is the delicate nervous membrane, upon the surface 
of which the images of external objects are received. Its outer surface is in 
contact with the pigmentary layer of the choroid; its inner surface Avith the 
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vitreous body. Behind, it is continuous with the optic nerve; and in fron^t 
extends nearly as far forwards as the ciliary ligament, where it terminates by a 
jagged margin, the ora serrata. It is soft, transparent, of a pinkish-grey colour 
in the fresh state, and gradually diminishes in thickness from behind forwards. 

284.— The Artcria Centralis RetinsB, Yellow Spot, &c. 
the Anterior half of the Eyeball being removed. (Enlarged). 



In the centre of the posterior part of the globe, the retina presents a yellow spot, 
limbus luteus {Soemmering)^ of a circular form, and having a central depression, 
fovea centralis. The retina in this situation is exceedingly thin; so much so, 
that the dark colour of the choroid is distinctly seen through it; so that it pre- 
sents more the appearance of a foramen, and hence the name ‘foramen of Soemme- 
ring* at first given to it. It exists only in man, the quadrumana, and some 
saurian reptiles. About of an inch to the inner side of the yellow spot, is tlic 
entrance of tlie opti(! nerve; and the artcria centralis retinas piercing its centre. 

Structure. The retina is composed of three layers, together with blood-vessels. 

External or columnar layer (Jacob*s membrane). 

Middle or granular layer. 

Internal or nervous layer. 

The blood-vessels do not form a distinct layer; they ramify in the substance of 
the internal layer. 

The External, or JacoEs Membrane, is exceedingly thin, and can be detached 
from the external surface of the retina by the handle of the scalpel, in the form of 
a flocculent film. It is thicker behind than in front, and consists of rod-like 
bodies of two kinds: i. Columnar rods, solid, nearly of uniform size, and arranged 
perpendicular to the surface. 2. Bulbous particles, or cones, which are inter- 
spersed at regular intervals among the former; these are conical or fiask-shaped, 
their broad ends resting upon the granular layer, the narrow pointed extremity 
being turned towards the choroid; they are not solid, like the columnar rods, but 
consist of an externa^ membrane with fluid contents. By their deep ends, both 
kinds are joined to the fibres of Mliller. 

The Middle, or Granular Layer, forms about one- third of the entire thickness 
of the retina. It consists of two laminm of. rounded or oval nuclear particles, 
separated from each other by an intermediate layer, which is transparent, finely 
fibrillated, and contains no blood-vessels. The outermost layer is the thickest, 
and its constituent particles are globular. The innermost layer is the thinnest; 
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its component particles are flattened, looking like pieces of money seen edgeways; 
hence it has been called by Bowman, the nummular layer. 

The Internal^ or Nervous Layer ^ consists of nerve-fibres and nerve-cells. The 
expansion of the optic nerve forms a thin, semi-transparent, lil>rou8 membrane, 
thicker behind than in front. It is comj)osed of nerve-fibres collected into biiii- 
dles, which communicate, forming a delicate net, with flattened elongated meshes. 
The nerve-fibres which form this layer, differ from the fibres of the optic nerv(^ in 
this respect: they lose their dark outline, and their tendency to become varicose; 
and consist only of the central part, or axis, of the nerve tubes. The mode of 
termination of the nerve-fibres is unknown. Recent observers have stated, tliat 
some of the nerve fibres arc continuous with the caudate prolongations of the 
nerve-cells external to the fibrous layer. The nerve-cells are placed on the outer 
side of the fibrous layer; they are round or j^tJar-shaped transparent cells, nu- 
cleated, with granular contents, furnished with caudate prolongations, some of 
which join tlie fibres of the optic nerve, whilst others ai-e directed (externally 
towards the granular layier. 

An extremely thin and delicate structureless membrane lines the inner surface 
of the retina, and separates it from the vitreous body; it is called the memhrana 
limitans. 

The Radiatiny Fibres of the retina, described by Heinrich Miiller, consist of 
extrmnely fine fibrillatcd threads, which are connecttHl externally with each of tlui 
rods of the c.olumnar layer, of which they appear to be direct continuations; ami, 
passing through the entire substanc'c of the. retina, artj unit(‘d to the outiu* surface? 
of th(5 miunbrana limitans. In their course through the retina, tlii‘y become con- 
nected with the nuclear particles of the granular lay(*r, and give off bramdiing 
processes opposite its inniu’most lamina; jis they a])proa(di the fibrous expansion 
of the optic nerve, they are collected into bundles, which pass through the ari^ohn 
between its fibres, and are finally attacdied to the inner surface of the membrana 
limitans, where each fibre tiTininates in a triangular enlargement. 

The Arteria Centralis Rethue and its aceom|)anying vein pierce the optic 
nerve, tand enter the globe of tin? (?ye through the porus opticus. It immediately 
divides into four or live branches, which at first run between the hyaloid mem- 
brane and the nervous layer; but th(»y soon enter the latter membrane, and form 
a close capillary network in its substance. At the ora serrata they terminate in 
a single vessel, which bounds the terniiiial margin of the retina. 

The structure of the retina at the yellow spot, presents some modifications. 
Jac.ob’s membrane is thinner, and of its constituents only the cones are present; 
but they are small, and more closely aggregated than in any other part. The 
granular layer is absemt over the fovea centralis. Of the two elements of the 
nervous layer, the nerve-fibres extend only to the circumference of the spot; but 
the nerve-cells cover its entire surface. The radiating fibres arc found at the 
(urcumferenco, and here only extend to the inner strata of the granular layer. 
Of the capillary vessels, the larger branches pass around the six)t; but the smaller 
capillaries meander through it. The colour of the spot appears to imbue all the 
layers except Jacob’s membrane; it is of a rich yellow, deepest towards the 
centre, and does not appear to consist of pignicnt-cclls, but resembles more a 
staining of the constituent parts. 

Humours of the Eye. 

The Aqueous Humour completely fills the anterior and posterior chambe^rs of 
the eyeball. It is small in (juantity (scarcely exceeding, according to Petit, four 
or five grains in weight), has an alkaline reaction, in composition is little more 
than water, less than one-fiftieth of its weight being solid matter, chiefly chloride 
of sodium. 

The anterior chamber is the space bounded in front by the cornea; behind^ by 
the front of the iris and ciliary ligament. 

o o 
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The posterior chamber^ smaller than the anterior, is bounded in front by the 
iris; behind, by the capsule of the lens and its suspensory ligament, and the 
ciliary processes. 

In the adult, these two chambers communicate through the pupil; but in the 
foetus before the seventh niontli, when the pupil is closed by the inembrana pupil- 
laris, the two chambers are quite separate. 

It has been generally supposed that the two chambers are lined by a distinct 
membrane, the secreting fuembrane of the aqueous humour^ analogous in struc- 
ture to that of a serous sac. Only an epithelial covering can, however, be found 
on the posterior surface of the cornea. That the two chambers do, however, 
secrete this fluid separately, is shown from its being found in both spaces before 
the removal of the membrana pupillaris. It is probable that the parts concerned 
in the secretion of the fluid, are the posterior surface of the cornea, both surfaces 
of the iris, and the ciliary processes. 

Vitreous Body. 

The Vitreous Bodg forms about four-fifths of the entire globe. It fills the 
concavity of the retina, and is hollowed in front for the reception of the lens and 
its capsule. It is perfectly transparent, of the consistence of thin jelly, and 
consists of an albuminous fluid enclosed in a delicate, trans[)arent membrane, 
the hgaloid. This membrane invests the outer surface of the vitreous body; it 
is intimately connected in front with the suspensory ligament of the lens; and is 
continued into the back part of the capsule of the lens. It has been supposed, by 
Hannover, that from its inner surface numerous thin lamcllre are prolonged 
inwards in a radiating manner, forming spaces in which the fluid is contained. 
In the adult, these lamelhe cannot be detected even after careful microscopic ex- 
amination; but in the fVetus a peculiar fibrous texture pervades the mass, the fibr(5S 
joining at numerous points, presenting minute nucl(‘ar granules at their point of 
junction. The fluid from the vitreous body resembles nearly pure water; it 
contains, however, some salts, and a little albumen. 

In the fetus, the centre of the vitreous humour ])resents a tubular canal, 
through which a niiniit(5 artery passes along the vitreous body to the capsuU^ of 
the lens. In the adult, no vessels penetrate its substance; so that its nutrition 
must be carried on by the vessels of the retina and ciliary processes, situated upon 
its e>tterior. 

Crystalline Lens and its Capsule. 

The Crystalline Lens, enclosed in its Capsule, is situated immediately behind 
the pupil, in front of the vitreous body, and surrounded by the ciliary processes, 
which slightly overlap its margin. 

The Capsule of the Lens is a transparent, highly elastic, and brittle membrane, 
which closely surrounds the lens. It rests, Ixdiind, in a depression in front of 
the vitreous body: in front, it forms part of the post(*rior cliamber of the eye; 
and it is retained in its position chicdly by the suspensory ligament of the lens. 
The capsule is much thicker in front than behind,, structureless in texture; and 
when ruptured, tin? edges roll up with the outer surface innermost, like the clastic 
lamina} of the (!oniea. The lens is connected to tluj inner surface of the capsule 
by a single layer of transparent, polygonal, nucleated cells. TJjese, after death, 
absorb moisture from the fluids of the eye; and, breaking down, form the liquor 
Morgagni, 

In the fmtus, a small branch from the arteria centralis retina} runs forwards, as 
already mentioned, through the vitreous humour to the posterior part of the cap- 
sule of the lens, where its branches radiate and form a plexiform network, which 
covers its surface, and are continuous around the margin of the capsule, with the 
vessels of the pupillary membrane, and with those of the iris. In the adult, no 
vessels enter its substance. 

The Lens is a transparent, double convex body, the convexity being greater on 
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the posterior, tlian on the anterior, surface. It measures about a third of an inch 
in the transverse diameter, and about one-fourtli in the {in tero- posterior. It con- 

sists of concentric layers, of whi<!h the external, 
in the fresh state, arc soft and easily detached; 
those beneath are firmer, the central ones form- 
ing a hardened nucleus. These laminm are best 
demonstrated by boiling, or immersion in alcohol. 

The same re-agents demonstnite that the lens 
consists of three triangular segments, the sharp 
edges of which arc directed towards the centre, 
the bases towards the circumference. The la- 
minae consist of minute panillcl fibres, which {ire 
united to each other by means of w{ivy in{irgins, 
the convexities upon one fibre fitting accimitely 
into the concavities of the adjoining fibre. 

The changes produced in the lens hy age, are 
the following: 

In the foetus, its form is nearly spherical, its colour of a slightly reddish tint, 
not perfectly transparent, and so soft as to readily bre.ak down on the slightest 
pressure. 

In the adult, the posterior surface is more convex than the anterior, it is 
colourless, transparent, and firm in texture. 

In old age, it becomes fliittened on both surfaces, slightly opaque, of an amber 
tint, and increases in density. 

The suspensory ligament of the lens is {i thin, transpnrent membranous struc- 
ture, plficed between the vitreous body and the ciliiiry processes of the choroid: 
it conuec,ts the anterior margin of the retina with the anterior surface of the lens, 
near its circumference. It assists in retaining the lens in its position. Its outer 
siirfiice presents a number of folds or plaitings, in which the corresponding folds 
of the cili{iry })rocesscs {ire received. These plaitings arc arranged round the 
lens in a radiating form, {ind are stained by the pigment of the (uli.ary [)rocesses. 
The suspensory ligament consists of two layers, which commence behind, at the 
ora serrata. The external, a tough, milky, griiiiuhar membrane, covers the inner 
surfiice of the cili{iry processes, {iiid extends as far forw.’irds as their ante- 
rior free extremities. The intutr layer, {in elastic traiisp{irent, fibro-membranous 
structure, extends as far forwards as the anterior surface of the capsule of the 
lens, near its circumference. Th{it portion of this membrane which intervem's 
l)etween the cilijiry processes and the capsule of the lens, forms part of the boun- 
d{iry of the posterior chamber of the eye. The posterior surface of this layer is 
turned towards the hyaloid membrane, being separated from it at the circum- 
ference of the lens by a space called the can{il of Petit. 

The canal of Petit is about one-tenth of an inch wide. It is bounded in front 
by the suspensory ligament; behind, by the hyaloid membrane, its base being 
formed by the capsule of the lens. When inliated with air, it is sacculated at 
intervals, owing to the foldings on its anterior surfiice. 

The vessels of the globe of the eye {ire the short, long, and anterior ciliary 
arteries, {ind the {irteriii centnilis retime. 

The Short Ciliary Arteries pierce the back part of the sclerotic, around the 
entnince of the optic nerve, and divide into branches which run ]>arallel with tlu‘ 
axis of the eyeball: they arc distributed to the middle hiyer of the choroid, {uul 
cihuiry processes. 

The Long Ciliary Arteries, two in number, pierce the back part of the 
sclerotic, and run forward, between this membrane and the choroid, to the Ciliary 
muscle, where they each divide into an upper and lower branch; these {inastomose, 
and form a v{iscular circle around the outer circumference of the iris: from this 
circle branches are given oft* which unite, near the margin of the pui)il, in a 
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smaller vascular circle. These branches, in their course, supply the muscular 
Btructurc. 

The Anterior Ciliary Arteries^ five or six in number, are branches of the 
muscular and lachrymal branches of the ophthalmic. They pierce the eyeball, at 
the anterior part of the sclerotic, immediately behind the margin of the cornea, 
and are distributed to the ciliary processes, some branches joining the greater 
vascular circle of the iris. 

The Arteria Centralis Iletinn has been already described. 

The Feins, usually four in number, are formed mainly by branches from the 
surface of the choroid. They perforate the sclerotic, midway between the cornea 
and the optic nerve, and end in the ophthalmic vein. 

The Nerves of the Eyeball, are the optic, the long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

Appendages of the Eye. 

The appendages of the eye {tutamina oculi), include the eyebrows, the eyelids, 
the conjunctiva, sind the lachrymal apparatus, viz., the lachrymal gland, the 
lachrymal sac, and the nasal duct. 

The Eyebrows {supercilia) are two arched eminences of integument, which 
surmount the upper circumference of the orbit on each side, and sui)port numerous 
short, thick hairs, directed obli(|iu‘ly on the surlace. In structure, th(*y consist of 
thickened integument, connected beneath with the Orbicularis palpebrarum, Cor- 
rugator supercilii, and Oc(*ipito-frontalis muscles. These muscles serve, by tlnur 
action on this part, to control to a certain extent the amount of light admitted 
into the eye. 

The Eyelids (palpebree) are two thin, moveable folds, placed in front of the 
eye, protecting it from injury by their closure. The upper lid is the larger, 
the more moveable of the two, and supplied by a s(*parale elevator muscle, the 
Levator palpebr(B superioris. When the eyelids are opened, an elliptical space 
{Jissura patpebraruni), is left between their margins, the angles of which corre- 
sj)ond to the juiu'tion of the upi)er and lower lids, and are called cauthi. 

The outer canthus is more acute than the inner, and the lids here lie in close 
contact with the globe: but the inner canthus is prolonged for a short distance 
inwards, towards the nose, and tJie two lids are sei)arated by a triangular space, 
the Incus lachrymalis. At the commencement of the lacus laclirymalis, on the 
margin of each eyelid, is a small conical elevation, the lachrymal papilla, or 
tubercle, the apex of which is picrc^ed by a small orifice, the punctum lachrymale, 
the commencement of the lachrymal canal. 

Structure of the Eyelids. The eyelids .are composed of the following structures, 
taken in their order from without inwards: 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage, 
fibrous membrane. Meibomian glands, and conjunctiva. The upper lid has, in 
addition, the aj)oneurosi8 of tluj Levator palpebne. 

The Integument is extremely thin, and continuous at the margin of the lids 
with the conjunctiva. 

The Subcutaneous Areolar Tissue is very lax and delicate, seldom contains 
any fat, and is exti’cracly liable to serous infiltrtation. 

The Fibres of the Orbicularis Muscle, where they cover the palpebra3, are 
thin, pale in colour, and possess an involuntary action. 

The Tarsal Cartilages are two thin, elongated plates of fibro-cartilage, about 
an inch in length. They are placed one in each lid, contributing to their form 
and support. 

The superior, the larger, is of a semilunar form, about one-third of an inch in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
the fore part of this cartilage the aponeurosis of the Levator palpcbrae is attached. 

The inferior tarsal cartilage, the smaller, is thinner, and of an elliptical form. 
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The free^ or ciliary margin of the cartilages is thick, and presents a perfectly 
straight edge. The attached^ or orbital margin^ is connected to the circum- 
ference of the orbit by the fibrous membrane of the lids. The outer angle of each 
cartilage is attached to the malar bone, by the external palpel)ral or tarsal liga- 
ment. The inner angles of the two cartilsiges terminate at the commencement 
of the lacus lachrymalis, being fixed to the margins of the orbit by the tendo 
oculi. 

The Fibrous Membrane of the TAds^ or tarsal ligament, is a layer of fibrous 
membrane, beneath the Orbicularis, attached, externally, to the margin of the 
orbit, and internally to the orbital miirgin of the lids. It is thick and dense at 
the outer part of the orbit, but becomes thinner as it approaches the cartilages. 
This membrane serves to support the eyelids, and retains the tarsal cartilages in 
their position. 

The Meibomian (fig. 286) are situated upon the inner surface of the 

eyelids, between the tarsal cartilages and conjunctiva, and may l>e distinctly seen 
through the mucous membrane on everting the eyelids, presenting the appearance 
of parallel strings of pearls. They are about thirty in number in the upper carti- 
lage, and somewhat fewer in the lower. They are imbedded in grooves in the 
inner surface of the cartilages, and correspond in length with the breadth of each 


286. — The Meibomian Glands, etc., seen from the Inner Surface 
of the Eyelids. 



cartilage; they are, conseipiently, longer in the upper than in the lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which 
correspond in number to the follicles. These glands are .a variety of the 
cutaneous sebaceous glsinds, each consisting of a single straight tube or follicle, 
having a coccal termination, into which open a number of small secondary follicles. 
The tubes consist of a basement membrane, covered by a layer of scaly epithelium; 
the cells arc charged with sebaceous matter, which constitutes tlic secretion. 
The peculiar parallel arrangement of these glands side l)y side, forms a smooth 
layer, admirably adapted to the surface of the globe, over which they constantly 
glide. The use of their secretion is to prevent adhesion of the lids. 

The Eyelashes (^Cilia) are attached to the free edges of the eyelids; they arc 
short, thick, curved hairs, arranged in a double or triple row at the margin of the 
lids: those of the upper lid, more numerous and longer than the lower, curve 
upwards; those of the lower lid curve downwards, by which means they do not 
interlace in closing the lids. 
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The Conjunctiva is the mucous membrane of the eye. It lines the inner sur- 
face of the eyelids, and is reflected over the fore part of the sclerotic and cornea. 
In each of these situations, its structure presents some peculiarities. 

The palpebral portion of the conjunctiva is thick, optuiue, highly vascular, and 
covered with numerous papillie, which, in the disease called granular lids, become 
greatly hypertrophied. At the margin of the lids, it becomes continuous with the 
lining membrane of the ducts of the Meibomian glands, and, through the lachrymal 
canals, with the lining membrane of the lachrymal sac and nasal duct. At the 
outer angle of the upper lid, it may be traced along the lachrymal ducts into 
the lachrymal gland; and at the inner angle of the eye, it forms a semilunar 
fold, the plica semilunaris. The folds formed by the reflection of the con- 
junctiva from the lids on to the eye are called the superior and inferior palpebral 
folds, the former being the deeper of the two. Upon the sclerotic, the conjunctiva 
is loosely connected to the globe; it becomes thinner, loses its papillary structure, 
is transparent, and only slightly vascular in health. Upon the cornea, the con- 
junctiva is extremely thin and closely adherent, and no vessels can be traced into 
it in the adult in a healthy state. In the fetus, fine capillary loops extend, for 
some little distance forwards, into this membrane; but in the adult, they pass only 
to the circumference of the (;ornoa. 

The Caruncula Lachrg^malis is a small, reddish, coni cal -shaped body, situated 
at the inner can thus of the eye, and tilling ii]) the small triangular space in this 
situation, the Incus lachrymalis. It consists of a cluster of follicles similar in 
structure to the Meibomian, covered with mucous membrane, and is the source of 
the whitish secretion which constantly collects at tlu^ iniuu* angle of tlu^ eye. A 
few slender hairs are attached to its surlace. On the outer side of the caruncula 
is a slight semilunar fold of mucous membrane, the concavity of which is dir(‘cted 
towards the cornea; it is called the plica semilunaris, lletween its two layers is 
found a thin plate of cartilage. This structure is considered to bcj the rudiment 
of the third eyelid in birds, the membrana nictitans, 

Lacituymal Appakatus (tig. 287). 

The lachrymal apparatus consists of the lachrymal gland, which secretes the 
287. — Tlio Lachrymal Apparatus. Right Side. 



tears, and its excretory ducts, which convey the fluid to the surface of the eye. 
This fluid is carried away by the lachrymal canals into the lachrymal sac, and 
along the nasal duct into the cavity of the nose. 
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The Lachrymal Gland is lodged in a depression at the outer angle of the 
orbit, on the inner side of the external angular process of the frontal bone. It is 
of an oval form, about the size and shape of an almond. Its upper convex surface 
is in contact with the periosteum of the orbit, to which it is connected by a few 
fibrous bands. Its under concave surface rests upon the convexity of the eyeball, 
and upon the Superior and External recti muscles. Its vessels and nerves enter 
its posterior border, whilst its anterior margin is closely adherent to the back part 
of the upper eyelid, and is covered, on its inner surface, by a reflection of the 
conjunctiva. This margin is separated from the rest of the gland by a slight 
depression, and is hence sometimes described as a separate lobe, called the palpe- 
bral portion of the gland. In structuins and general appearance, it resembles the 
salivjiry glands. Its ducts, about seven in number, run obliquely beneath tin* 
mucous membrane for a short distance, and separating from each other, open by a 
series of minute orifices on the upper and outer half of the conjunctiva, near its 
reflexion on to the globe. These orifices are arranged in a row, so as to disperse 
the secretion over the surface of the membrane. 

The Lachrymal Canals commence at the minute orifices, puncta lachrymalia^ 
seen on the margin of the lids, at the outer extremity of the lacus lachryinalis. 
They commence on the summit of a slightly elevated papilla, the papilla lachry- 
malisy and lead into minute canals, th (5 canaliculi^ which proceed inwards to 
terminate in the lachrymal sac. The superior canals the smaller and longer of 
the two, at first ascends, and then bends at an acute angle, and passes inwards 
and downwards to the lachrymal sac. The inferior canal at first descends, and 
then abruptly changing its course, passes almost horizontally inwards. They 
are dense and elastic in structure, and somewhat dilated at their angle. 

The Lachrymal Sac is the upper dilated extremity of the nasal duct, and is 
lodged in a deep groove formed by the lachrymal and nasal process of the supe- 
rior maxillary bone. It is oval in form, its upper extremity being closed in ami 
rounded, whilst below it is continued into the nasal duct. It is covered by a 
fibrous expansion derived from the tendo oculi, whicli is attached to the ridge on 
the lachrymal bone, and also by the Tensor tarsi muscle. In structure, it consists 
of a fibrous elastic coat, lined internally by mucous membrane, whicdi is continuous, 
through the canaliculi, with the mucous lining of‘ the conjunctiva, and tlirough the 
nasal duct with the jntuitary membrane of the nose. 

The Nasal Duct is a membranous canal, about three quarters of an inch in 
length, Avhich extends from the lower part of the lachrymal sac to the inferior 
meatus of the nose, where it terminates by a somewhat expanded orifice, providc*d 
with an imperfect valve formed by the mucous membrane. It is contained in an 
osseous canal, formed by the superior maxillary, the lachrymal, and the inferior 
turbinated bones, is narrower in the middle than at each extremity, and takes a 
direction downwards, backwards, and a little outwards. It is lined by mucous 
membrane, which is continuous below with the pituitary lining of the nose. In 
the canaliculi, this membrane is provided with scaly epithelium, but in the lach- 
rymal sac and nasal duct it is ciliated as in the nose. 

The Ear. 

The organ of hearing consists of three parts; the external car, the middle ear 
or tympanum, and the internal ear or labyrinth. 

The External Ear consists of an expanded portion or pinna, and the auditory 
canal or meatus. The former serves to collect the vibrations of the air consti- 
tuting sound, and the latter conducts those vibrations to the tympanum. 

The Pinna^ or Auricle (fig. 288), consists of a layer of cartilage, covered by 
integument, and connected to the commencement of tiny auditory canal; it is of an 
ovoid form, its surface uneven, with its larger end direct »d upwards. Its outer 
surface is irregularly concave, directed slightly forwards, end presents numerous 
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einineiices and depressions, which result from the foldings’ of its iibro-cartilaginous 
element. To each of these, names have been assigned. Thus, the external pro- 
minent rim of the auricle is called the helix. 
Another curved prominence parallel with, and 
in front of the helix, is called the antihelix; 
this bifurcates above into two parts, so as to 
enclose a triangular depression, the fossa of^ 
the antihelix. The narrow curved depression 
between the helix and antihelix, is called the 
fosm of the helix (fossa innominata, scaphoi- 
dea). The antihelix describes a circuit around 
a deep, capacious cavity, the concha^ which is 
partially divided into two parts by the com- 
mencement of the helix. In front of the 
eoncjia, and projecting backwards over the 
meatus, is a small pointed eminence, the tra- 
gus; so called from its being generally covered, 
on its under surface, with a tuft of hairs, re- 
sembling a goat’s beard. Opposite the tragus, 
and separated from it by a deep notch (inci- 
sura intertragica\ is a small tubercle, the anti- 
tragus, Below this is the lobule, composed 
of tough areolar and adipose tissues, want- 
ing the firmness and elasticity of the rest of 
the pinna. 

Strnetnre of the Pinna. The pinna is composed of a thin plate of cartilage, 
covei’ed with integument, and connected to the surrounding parts by ligaments, 
and a few muscular fibres. 

The Integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, wliich are most numerous in tin? concha and scaphoid fossa. 

The Cnrtilnge of the Pinna consists of one single piece; it gives form to this 
part of the ear, and upon its surface are found all the eminences and depressions 
above described. It does not enter into the construction of all parts of the auri- 
cle, and presents several intervals or fissures in its sul)stance, which p[irtiaUy 
separate the different parts. Thus, it does not form a constituent part of the 
lobule; it is deficient, also, between the tnagus and beginning of the helix, <he 
notch between them being filled up by dense fibrous tissue. The fissures in the 
cartilage are the fissure of the helix, a short, vertical slit, situated at the fore 
part of the pinna, immediately behind a small cowicjvl projection of cartilage, 
opposite the first curve of the helix (process of the helix); another fissure, the 
fissure of the tragus, is seen upon the anterior surface of the tragus. The anti- 
helix is divided below, by a deep fissure, into two parts; one part terminates by 
a pointed, tail-likc extremity (processus eaudatiis)\ the other is continuous with 
the antitragus. The cartilage of the pinna is very pliable, elastic, of a yellow- 
ish colour, and is similar in structure to the cartilages of the alas nasi. 

The Ligaments of the Pinna consist of two sets. I. Those connecting it to 
the side of the head. 2. Those connecting the various parts of its cartilage 
together. 

The former, the most important, are two in number, anterior and posterior. 
The anterior ligament extends from the process of the helix, to the root of the 
zygoma. The posterior ligament passes from the posterior surface of the concha, 
to the outer surface of the mastoid process of the temporal bone. A few fibres 
connect the tragus to the root of the zygoma. 

Those connecting the various parts of the cartilage together, are also two in 
number. Of these, one is a strong fibrous band, stretching across from the tragus 
to the commencement of the helix, completing the meatus in front, and partly 
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encircling tlic boundary of the concha; tho other extends between the concha and 
the processus caudatus. , . 

The Muscles of the Pinna (fig.' 289), like the ligaments, also consist of two 
sets. I. Those which connect it with the side of the head, moving the pinna as 
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ti whole, viz. the Attollens, Attrahon.s and Retrahens anrom, already dos(*ril)(*d; 
and the proper muscles of the [)inna, which extend from one part of the auricle 
to another. These are the 

ITelicis major. Antitragicns. 

Helicis minor. Transvcrsus auriculae 

Tragicus. Ohliquus auris. 

The Helicis major is a narrow, vertical band of muscular fibres, situated upon 
tho anterior margin of tho helix. It arises, below, from the tubercle of the helix, 
and is inserted into tho anterior border of the helix, just where it is al>out <0 
curve backwards. It is pretty constant in its existence. 

The Helicis minor is an oblicpie fasciculus, firmly attached to that part of the 
helix which commences from the bottom of the concha. 

The Tragicus is a short, flattened band of muscular fibres, situated upon the 
outer surface of the tragus; the direction of its fibres being vertical. 

The Antitragicus arises^ from tho outer part of the anti tragus; its fibres .are 
inserted into the processus caudatus of the helix. This muscle is usually very 
distinct. ^ 

The Transversus auriculte is placed on the cranial surface of the pinna. It 
consists of radiating fibres, ptirtly tendinous and partly muscular, extending from 
the convexity of the concha, to the prominence corresponding with the groove of 
the helix. 
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The Obliquus auris (Tod) consists of a few fibres extending from the upper 
and back part of the concha, to the convexity immediately above it. 

The Arteries of the Pinna are the posterior auricular, from the external caro- 
tid; the anterior auricular, from the temporal; and an auricular branch from the 
occipital artery. 

The Veins accompany the corresponding arteries. 

The Nerves are the auricular! s magnus, from the cervical plexus; the posterior 
auricular, from the facial; the auricular branch of the pneumogaslric; and the 
auriculo-temporal branch of tlie inferior maxillary nerve. 

The Auditory Canal (fig. 290), (meatus auditorius externus), conveys the 
vibrations of the air to the tympanum, and extends from the bottom of the concha 
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to the membrana tympani. It is about an inch and a quarter in length, its direc- 
tion obliquely forwards and inwards, and it is slightly curved upon itself, so as to 
be higher in the middle than at either extremity. It forms an oval cylindrical 
cansil, somewhat fiattened from before backwards, the greatest diameter being in 
the vertical direction at the external orifice; but, in the transverse direction, at 
the tympanic end. The mcmbrfina tympani, which occui)ies the termination of 
the meatus, is obliquely directed, in consequence of tho floor of this canal being 
longer than the roof, and the anterior wall longer than the posterior. The audi- 
tory canal is formed partly by cartilage and fibrous tissue, and ])artly by bone. 

The cartilaginous juirtum is about half an inch in length, being rather less 
than half the ciinal; it is formed by the cartilage of the concha and tragus being 
prolonged inwards to the circumference of tho auditory process, to which it is 
firmly attached. This tube is deficient at tho U])per and back part, its place 
being supplied by fibrous membrane. This part of tlio canal is rendered 
extremely moveable, by two or three deep fissures (iticisurce Santorini) which 
extend through the cartilage in a vertical direction. 

The osseous portion of the meatus is about three-quarters of an inch in length, 
and is longer and narrower than the cartilaginous portion. It is directed irnvards 
and a little forwards, forming a slight curve in its course, the convexity of which 
is upwards and backwards, and it terminates in the external orifice of the tymj)a- 
num. Its inner end is smaller than the outer, and it is slightly contracted in the 
middle. Its vertical transverse section is oval, the greatest diameter being from 
above downwards. The front and lower parts of this canal are formed by a 
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curved plate of bone, presenting a rough margin externally, to which the cartilage 
of the pinna is attached. This osseous plate, in the foetus, exists as a separate 
ring of bone (tympanic bone), incomplete at its upper part. 

The skin lining the meatus is very thin, closely adherent to the cartilaginous 
and osseous portions of the tube, and covers the surface of the membrana tympani, 
forming its outer layer. After maceration, the thin pouch of epidermis, when 
withdrawn, preserves the form of the meatus. The skin near the oriiiee is sup- 
plied with hairs, sebaceous glands, and numerous ceruminous glands, which 
furnish an abundant secretion, calculated to prevent the ingress of insects and 
particles of dust. 

The Arteries supplying the meatus are branches from the posterior auricular, 
internal maxillary, jind temporal. 

The Nerves are chiefly derived from the temporo-auricular branch of the infe- 
rior maxillary nerve. 


Middle Ear, or Tympanum. 

The middle car, or tympanum, is an irregular cavity, compressed from without 
inwards, and situated within the ])Ctrou8 i)onc. It is placed above the jugular 
fossa, the carotid ctmal lying in front, the mastoid cells behind, the meatus aiidito- 
rius externally, and the labyrinth within. It is filled with air, and communicates 
with the pharynx by the Eustachian tube. The tympanum is traversed by a 
chain of moveable bones, which connect the membrana tympani with the laby- 
rinth, and serve to convey the vibrations communicated to the membrana tympani 
a<jross the cavity of the tympanum to the internal ear. 

The Cavity of the Tympanum measures about five lines from before backwards, 
three lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than below and in front. It is bounded 
externally by the membrana tympani and meatus; infernally, by the outer surface 
of the internal ear; behind, by the mastoid cells; and, in front, by the Eustachian 
tube and canal for the Tensor tympani. Its roof and floor are formed by thin 
osseous lamellin, which connect the scpiamous and j)etrous portions of the tem- 
poral bone. 

The roof is broad, flattened, and formed of a thin plate of bone, which 
separates the cranial and tympanic cavities. 

The floor is narrow, and corresponds to the jugular fossa, which lies beneath. 

The outer wall is formed by the membrana tympani, a small portion of bone 
being seen above and below this membrane. It presents three small apertures, 
the iter chorda; posterius, the Glasserian fissure, and the iter chordm anterins. 

The Aperture of the Iter Chordcc Posterius is behind the aperture for the mem- 
bVana tympani, close to its margin, at a level with its centre; it leads into a minute 
canal, which descends in front of the aqueductus Fallo[)ii, and terminates in this 
canal near the stylo-mas toi<l foramen. It transmits the chorda tympani nerve. 

The Glasserian Fissure opens just above and in front of the orifice of the mem- 
brana tympani; in this situation it is a mere slit, about a line in length. It gives 
passage to the long process of the malleus, the Laxator tympani muscle, and some 
tympanic vessels. 

The Aperture of the Iter Chordte Anterins is seen just above the preceding 
fissure; it leads into a canal which runs parallel with the Glasserian fissure, and 
transmits the chorda tympani nerve. ^ 

The internal wall of the tympanum is vertical in direction, and looks directly 
outwards. It presents for examination the following parts: 

Fenestra ovalis. Ridge of the Aqueductus Fallopii. 

Fenestra rotunda. Pyramid. 

Promontory. Opening for the Stapedius. 

The Fenestra Ovalis is a reniform opening, leading frolh the tympanum into 
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the vestibule; its long diameter is directed horizontally, and its convex border is 
upwards. The opening in the recent state is closed by the lining membrane 
common to both cavities, and is occupied by the base of the stapes. This mem- 
brane is placed opposite the membrana tympani, and is connected with it by the 
ossicula auditus. 

The Fenestra Rotunda is an oval aperture, placed at the bottom of a funncl- 


191. — View of Inner Wall of Tympanum (Enlarged), 



shaped depression, loading into the cochlea. It is placed b(*low and rather l)ehind 
the fenestra ovalis, from which it is separated by a rounded elevation, the pro- 
montory; it is closed in the re(;ent stah? by a membrane {viemhrann tympani 
secundaria, Scarpa). This membrane is concave towards the tympanum, convex 
towards the cochlea. It consists of three layei’s: the external, or mucous, is 
derived from the mucous lining of the tyinpanuni; the internal, or serous, from 
the lining mendjrane of the cochlea; and an intermediate, or fdjrous layer. 

The Promontory is a rounded hollow prominence, formed by the projection 
outwards of the first turn of (he cochlea; it is placed between the fenestrai, and 
furrowed on its surface by three small grooves, which lodge branches of the 
tympanic plexus. 

The Rounded Eminence of the Aqueducltis Fallopii is placed between the 
fenestra ovalis and roof of the tympanum; it is the prominence of the bony canal 
in which the portio dura is contained. It traverses the inner wall of the tym- 
panum above the fenestra ovalis, and behind that opening, curves nearly vertically 
downwards along the posterior wall. 

The Pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described; it is 
hollow in the interior, and contains tlie Stapedius muscle; its summit projects 
forwards towards the vestibular fenestra, an<l presents a small aperture, which 
transmits the tendon of this muscle. The cavity in the pyramid is prolonged into 
a canal, which descends vertically, parallel with the supieductus Fallopii, and ter- 
minates at the base of the petrous ‘portion of the temporal bone, in front and to 
the inner side of the stylo-mastoid foramen. This canal communicates with the 
aqucductus Fallopii. 

The posterior wall of the tympanum is wider above than below, and presents 
for examination the 

Openings of the Mastoid Cells. 

They consist of one large irregular aperture, and several smaller openings. 
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situated at the upper part of the posterior wall; they lead into canals, which com- 
municate with large irregular cavities contained in the interior of the mastoid 
process. These cavities vary considerably in number, size, and form; they are 
lined by mucous membrane, continuous with that covering the cavity of the 
tympanum. 

The anterior wall of the tympanum is wider above th.*in below; it corre- 
sponds with the carotid canal, from which it is separated by a thin plate of bone ; 
it presents for examination the 

Canal for the Tensor tympani. Orifice of the Eustachian Tube. 

The Pi’occssus Cochleariformis. 

The orifice of the canal for the tensor Tympanic and the orifice of the Eustachian 
tube, are situated at the upper part of the anterior wall, being separated from 
each other by a tliin, delicate, horizontal plate of bone, the processus cochleari- 
forrnis. These canals run from the tympanum forward, inward, and a little 
downward, to the retiring angle between the squamous and petrous portions of the 
temporal bone. 

The canal for the tensor Tympani is the superior and the smaller of the tAvo; 
it is rounded, and lies beneath the upper surface of the petrous bone, close to the 
hiatus Fallopii. The tympanic end of this canal forms a conical eminence, Avhicli 
is prolonged backAvards into the cavity of the tympanum, and is perforated at its 
summit by an aperture, Avliich transmits the tendon of the muscle contained in it. 
This eminence is sometimes called the anterior pyramid. The canal contains the 
Tensor tymjAani muscle. 

The Eustachian tube is the channel through A\diich the tympanum communi- 
cates Avith the pharynx. Its length is from an incli and a half to tAvo inches, and 
its direction doAvnAvards, forAvards, and inwards. It is formed partly of bone, 
partly of cartilage and fibrous tissue. 

The osseous portion is about half an inch in length. It commences in the loAver 
part of the anterior Avail of the tympanum, beloAv the processus cochleariformis, 
and gradually narrowing, terminates in an oval dilated opening, at the angle of 
junction of the petrous and sqmimous portions, its extremity presemting a jagged 
margin, Avhich serves for the attachment of the cartilaginous portion. 

The cartilaginous portion, al)out an inch in length, is formed of a triangular 
plate of cartilage, curled upon itself, an interval being left below, between the 
non- approximated margins of the cartilage, Avhich is completed by fibrous tissue. 
Its canal is narrow behind, Avido, expanded, and someAvhat trumpet-shaped in 
front, terminating by an oval orifice, placed at the upper part and side of 
the pharynx, behind the back part of the inferior meatus. Through this canal 
the mucous membrane of the pharynx is continuous with that which lines the 
tympanum. 

The Membrana Tympani separates the cavity of the tympanum from the 
bottom of the external meatus. It is a thin semi trail spanmt membrane, nearly oval 
in form, somewhat broader above than beloAV, and directed very obliquely doAvn- 
wards and inwards. Its circumference is contained in a groove at the inner end 
of the meatus, which skirts the circumference of this part excepting above. The 
handle of the malleus descends vertically between the inner and middle layers of 
this membrane as far doAvn as its centre, Avhere it is firmly attached, draAving the 
membrane inwards, so that its outer surface is concave, its inner convex. 

Structure. This membrane is composed of three layers, an external (cuticular), 
a middle (fibrous), and an internal (mucous). The cuticular lining is derived from 
the integument lining the meatus. The fibrous layer consists of fibrous and 
elastic tissues; some of the fibres radiate from near the centre to the circuin- 
-ference; others are arranged, in the form of a dense circular ring, around the 
attached margin of the membrane. The mucous lining is derived from the mucous 
lining of the tympanum. The vessels pass to the membrana tympani along the 
handle of the malleus, and are distributed between its layers. 
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Ossicles op the Tympanum. 

The tympanum is traversed by a chain of moveable bones, three in number, the 
malleus, incus, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of 
which it is connected by delicate articulations. 

The Malleus, so named from its fancied resemblance to a hammer, consists of a 
head, neck, handle or manubrium, and two processes, viz., the processus gracilis 
and the processus brevis. 

The head is the large upper extremity of the bone; it is oval in shape, and 
articulates posteriorly with the incus, being free in the rest of its extemt. 

The neck is the narrow con tr. acted part just beneath the head; and below this is 
a prominence, to which the various processes are attached. 

The tnanuhrium is a vertical portion of bone, which is connected by its outer 
margin with the membrana tympani. It decreases in size towards its extremity, 
where it is curved slightly forwards, and flattened from within outwards. 

The processus gracilis is a long and very delicate process, which passes from 
the eminence below the neck forwards and outwards to the Glasserian fissure, to 
which it is connected by bone and ligamentous fibres. It gives attachment to the 
Laxator tympani. 

The processus brevis is a slight conical projection, which springs from the root 
of the manubrium, and lies in contact with the membrana tympani. Its summit 
gives attachment to the Tensor tympani. 

The Inciis has received its name from its resemblance to jin anvil, but it does 

not look unlike a bicuspid tooth, with two 
292.— The Small Bones of the Ear, seen roots, which dificr in length, and are wid(*ly 
from the Outside (Enlarged). separated from each other. It consists of a 

body and two processes. 

The hodg is somewhat quadrilateral, but 
compressed laterally. Its summit is dee])ly 
concave, and articulates with the malleus; in 
the fresh state, it is covered with cartilage 
and lined with synovial membrane. 

The two processes diverge from one an- 
other nearly at right angles. 

The short 2)rocess, soimjwhiit conical in 
shape, projects nearly horizontally back- 
wairds, and is attached to the margin of the 
opening leading into tins mastoid cells by 
ligamentous fibres. 

The long process, longer and more slender than the preceding, descends nearly 
vcrti(!ally behind the handle of the malleus, and bending inwards, terminates in a 
rounded globular ])roje(;tion, the os orhiculare, tipped with cartilage, and articu- 
lating with the head of the stapes. In the foetus the os orbiculare exists as a 
separate bone, but becomes united to the long process of the incus in the adult. 

The Stapes, so (billed from its close resemblance to a stirrup, consists of a head, 
neck, two branches, and a base. 

The head prcjsents a d<q)ression, tipped with cartilage, which articulates with 
the os orbiculare. 

The neck, the constricted part of the bone below the head, receives the insertion 
of the Stapedius muscle. 

The two branches (crura), diverge from the neck, and arc connected at their 
extremities by a flattened, oval-shaped plate (the base), which forms the foot of 
the stirrup, and is fixed to the margin of the fenestra ovalis by ligamentous 
fibres. 

Ligaments of the Ossicula, These small bones arc connected with each other, 
and with the tympanum, by ligaments, and moved by small muscles. The articular 
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surfaces of the malleus and incus, the orbicular process of the incus and head 
of the stapes, arc covered with cartilage, connected together by delicate capsular 
ligaments, and lined by synovial membrane. The ligaments connecting the ossi* 
cula with the walls of the tympanum, are three in number, one for each bone. 

The Suspensory Ligament of the Malleus is a delicate, round bundle of fibres, 
which descends perpendicularly from the roof of the tympanum to the head of the 
malleus. 

The Posterior Ligament of the Incus is a short, thick ligamentous band, which 
connects the extremity of the short process of the incus to the posterior wall of 
the tympanum, near the margin of the opening of the mastoid cells. 

The Annular Ligame.nt of the Stapes connects the circumference of the base 
of this bone to the margin of the fenestra oval is. 

A Suspensory Ligament of the Incus has been described by Arnold, descend- 
ing from the roof of the tympanum to the upper part of the incus, near its 
articulation with the malleus. 

The muscles of the tympanum are three: 

Tensor tympani. Laxator tympani. Stapedius. 

The Tensor Tympani^ the largest, is contained in a bony canal, above the 
osseous portion of the Eustachian tube, from which it is separated by the pro- 
cessus cochleariformis. It arises from the under surface of the petrous bone, 
from the cartilaginous portion of the Eustachian tube, and from the osseous canal 
in which it is contained. Passing backwards, it terminates in a slender tendon, 
which is reflected outwards over the processus cochleariformis, and is inserted 
into the handle of the malleus, near its root. It is supplied by a branch from 
the otic ganglion. 

The Laxator Tympani major (Soemmering), arises from the spinous process 
of the sj)henoid bone, and from the cartilaginous portion of the Eustachian tube; 
passing backwards through the Glasserian iissure, it is inserted into the neck of 
the malleus, just above the processus gracilis. It is supplied by a branch from 
the chorda tymj)ani. 

The Laxator Tympani minor (Soemmering), aris(‘s from the upper and back 
])art of the external meatus, passing forwards and inwards between the middle 
and inner layers of the memlirjina tympani; it is inserted into the handle of the 
malleus, and ju’occssus brevis. Tliis is considered as a ligament by some 
anatomists. 

The Staj)edius is lodged in a cavity hollowed out of the interior of the pyrjimid. 
It arises from the sides of this (conical cavity: its tendon emerges from the orifice 
at its ajiex, and, passing forwards, is inserted into the neck of the stapes, its 
surface is aponeurotic, its interior fleshy, and its tendon occasionally contains a 
slender bony spine, which is constant in some mammalia. It is supplied by a 
filament from the facial nerve. 

Actions. The Tensor tympani draws the membrana tympani inwards, and thus 
heightens its tension. The Laxator tympani draws the malleus outwards, and 
thus the tympanic membrane, es|>ccially at its fore part, is relaxed. The Stape- 
dius depresses the back part of the base of the stapes, and raises its fore part. It 
probably compresses the contents of the vestibule. 

The Mticous Membrane of the Tympanum is thin, vascular, and continuous 
with the mucous membrane of the pharynx, through the Eustachian tube. It 
invests tlie ossicula, and the muscles and nerves contained in the tympanic 
cavity; forms the internal layer of the membrana tympani; covers the foramen 
rotundum; and is reflected into the mastoid cells, which it lines throughout. In 
the tympanum and mastoid cells, this membrane is pale, thin, slightly vascular, 
and covered with ciliated epithelium. In the osseous portion of the Eustachian 
tube, the membrane is thin; but, in the cartilaginous portion, it is very thick, 
highly vascular, covered with ciliated laminar epithelium, and provided with 
numerous mucous glands. 
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Tho Arteries supplying the Tympanum are five in number, viz., the tympanic 
branch of tho internal maxillary, which supplies the membrana tympaiii; the 
stylo-mastoid branch of tho posterior auricular, which supplies the back part of 
the tympanum and mastoid cells. The smaller branches are, the petrosal branch 
of the middle meningeal, and branches from the ascending pharyngeal and 
internal carotid. 

The Veins of the Tympanum terminate in the middle meningeal and pharyngeal 
veins, and, through these, in the internal jugular. 

The Nerves of the Tympanum may be divided into: i, Those supplying tho 
muscles; 2, Those distributed to tho lining membrane; 3, Branches communicat- 
ing with other nerves. 

Nerves to Muscles, The Tensor tympani is supplied by a branch from the otic 
ganglion; the Laxator tympani, by the chorda tympani; and the Stapedius, by a 
filament from the facial (Soemmering). 

The Nerves distributed to the TAning Membrane are derived from the tympanic 
plexus. 

Communications between the following nerves take place in the tympanum: tho 
Tympanic branch, from the petrous ganglion of the glosso-pharyngeal ; a filament 
from the carotid plexus; a branch which joins the great superficial petrosal nerve 
from the Vidian; and a branch to the otic ganglion (small superficial petrosal 
nerve). 

The Tympanic Branch of the Glosso-Pharyngeal (Jacobson’s nerve), enters 
the tympanum by an aperture in its floor, close to the inner wall, and ascends on 
to the ju’omontory. It distributes filaments to the lining membrane of the tympa- 
num, and divides into three branches, which are contained in grooves on the 
promontory, and serve to connect this with other nerves. One branch runs in a 
groove, forwards and downwards, to an aperturcj situated at the junction of the 
{interior and inner walls, just above the floor, and enters the carotid caniil, to 
communicate with the carotid plexus of the sympathetic. The second branch is 
contained in a groove which runs vertically upwards to an aperture on the inner 
wall of the tympanum, just beneath the anterior pyramid, Jind in front of the 
fenestra ovalis. The canal leading from this opens into the hiatus Fallopii, 
where it joins the great i)etrosal nerve. The third branch Jisccnds towards the 
anterior surface of the petrous bone; it then passes through a small ai)erture in 
the sphenoid and temporal bones to tho exterior of the skull, and joins the otic 
ganglion. As this nerve passes by the gjingliform enlargement of the facial, it 
has a connecting filament with it. 

The Chorda Tympani (iuits the facial near the stylo-mastoid foramen, enters 
the tympanum at the base of the pyramid, and arches forwards across its cavity, 
between the handle of tlie malleus and long process of the incus, to an opeiiijig 
internal to the fissura Glasscri. It is invested by a reflection of the lining mem- 
brane of the tympanum. 

Internal Ear, or Labyrinth. 

Tho internal car is the essential part of the acoustic organ, receiving the 
ultimate distribution of the auditory nerve. It is called the labyrinth^ from tho 
complexity of its communications, and consists of three parts, the vestibule, semi- 
circular canals, and cochlea. It consists of a scries of cavities, channelled out of 
the substance of the petrous bone, communicating externally with the cavity of 
the tympanum, through tho fenestra ovalis and rotunda; and internally, with tho 
meatus auditorius internus, which contains the auditory nerve. Within tho 
osseous labyrinth, is contained the membranous labyrinth, upon which tho ramifi- 
cations of the auditory nerve arc distributed. 

Tho Vestibule is the common central cavity of communication between tho 
parts of the internal car. It is situated on the inner side of tho tympanum, 
behind the cochlea, and in front of the semicircular canals. It is somewhat 
ovoidal in shape from before backwards, flattened from side to side, and measures 
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about one-fifth of an inch from before backwards, as well as from above down- 
wards, being narrower from without inwards. On its outer, or lymj)anic 
wall, is the fenestra oval is, closed, in the recent state, by the base of the 
stapes, and its annular ligament. On its inner tcall, at its fore part, is a 

293.— The Osseous Labyrinth, laid open. (Enlarged). 



small circular depression, fovea hemispherica ; it is perforated at its ante- 
rior and inferior part by several minute holes {macula, crihrosa), for the pas- 
sage of filaments of the auditory nerv(5; and behind it is a vertical ridge, the 
pyramidal eminence. At the back part of the inner wall is the orifice of the 
aqueductus vestibidi, Avhich extends to the posterior surface of the petrous 
portion of the temporal bone. It transmits a small vein, and, according to some, 
contains a tubular prolongation of the lining membrane of the vestibule, which 
ends in a ciiUde^sac, between the layers of the dura mater within the cranial 
cavity. On the upper wall, or roof, is a transversely-oval depression, fovea 
semi-elliptica, separated from tlie fovea liemispherica by the pyramidal eminence, 
already mentioned. Behind, the semicircular canals open into the vestibule by 
five orifices. In front, is a larger oval opening which communicates with the 
scala vestibuli of the cochlea by a single orifice, apertura scalce vestihuU 
cockle te, ' 

The Semicircular Canals are three bony canals, situated above and behind the 
vestibule. They arc of uneciual length, compressed from side to side, and describe 
the greater part of a circle.. They measure about one-twentieth of an inch in 
diameter, and each presents a dilatation at one end, called the ampulla, whicli 
measures more than twice the diameter of the tube. These canals open into the* 
vestibule by five orifices, one of the apertures Vieing common to two of tin* 
canals. 

The superior semicircular canal is vertical in direction, its arch forming a 
round projection on the anterior surface of the petrous bone. It forms about two- 
thirds of a circle. Its outer extremity, which is ampullated, commences by a 
distinct orifice in the upper part of the vestibule; the opposite end of the canal, 
which is not dilated, joins with the corresponding part of the posterior canal, and 
opens by a common orifice with it in the back part of the vestibule. 

The posterior semicircular canal, also vertical in direction, is directed back- 
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Avards to the posterior surface of the petrous bone: it is the longest of the three, 
its ainpullated eud commencing at the lower and back part of the vestibule, its 
opposite end joining the common canal already mentioned. 

The external^ or horizontal canals is the shortest of the three, its arch being 
directed outwards and backwards. Its ampullated end corresponds to the upper 
and outer angle of the vestibule, Just above the fenestra oval is; its opposite end 
opens by a distinct orifice at the upper and back part of the vestibule. 

The Cochlea bears some resemblance to a common snail-shell: it forms 
the anterior part of the labyrinth, is conical in form, and placed almost hori- 
zontally in front of the vestilmle; its apex is directed forwards and outwards 
towards the upper and front part of the inner wall of the tympanum; its base 
corresponds Avith the anterior depression at the bottdm of the internal auditory 
meatus; and is perforated by numerous apertures, for the passage of the coch- 
lear brancli of the auditory nerve. It measures about a quarter of an inch in 
length, and its breadth tOAvards the base is about the same. It consists of a 
conical-shaped central axis, the modiolus or columella; of a canal wound spirally 
round the axis for two turns and a half ; and of a delicate lamina (the lamina 
spiralis) contained Avithin the canal, Avhich follows its Avindings, and subdivides it 
into two. 

The central axis, or modiolus^ is conical in form, and extends from the base 
to the apex of the cochleii. Its base is broad, corresponds Avitli the first turn of 
the cochlea, and is perforated by numerous oriHci^s, which transmit filaments 
of the cochlear branch of the auditory nerve; the axis diminislies rapidly in size in 
the second coil, and terminates within the last half coil, or cupola, in an expanded, 
delicate, bony lamella, Avhich resembles the half of a funnel, divided longitudinally, 
and called l^n^infimdihulum; the bi’oad part of this funnel is directed towards 
the summit of the cochlea, and blends Avitli the last half-turn of the spiral canal 
of the (!Ochlea, the cupola. I'lie outer suriVice of the modiolus is formed ol* the 
Avail of the spiral canal, and is dense in structure; but its centre is channelled, as 
far as the last half-coil, by numerous branching canals, Avhich transmit nervous 
filaments in regular succession into the canal of the cochlea, or upon the surface 
of the lamina spiralis. One of these, larger than the rest, occupies the centre 
of the modiolus, and is named the tubnius centralis inodioli; it extends from 
the base to tin* extremity of the modiolus, and transmits a small nerve and artery 
(arteria centralis modioli). 

The sjnral canal (fig. 294) takes tAVo turns and a half round the modiolus. 
It is about an inch and a half in length, measured along its outer Avail; and diini- 


294. — ^Tho Cochlea laid open (enlarged). 



rushes gradually in size from the base to the summit, where it terminates in a 
cuUde-^sac, the cupola, which forms the apex of the cochlea. The commencement 
of this canal is about the tenth of an inch in diameter: it diverges from the modio- 
lus towfcrds the tympanum and vestibule, and presents three openings. One, the 
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fenestra rotunda^ communicates with the tympanum: in the recent state, this 
aperture is closed by a membrane, the membrana tympani secundaria, Anotlier 
aperture, of an oval form, enters the vestibule. The third is the aperture of the 
aqueductus cochlece^ which leads to a minute funnel-shaped canal, which opens 
on the basiljir surface of the petrous bone, and transmits a small vein. 

The interior of the spiral cjinal is divided into two passages (scala;) by a 
thin, osseous, and membranous lamina, which winds spirally round the modiolus. 
This is the lamina spiralis^ the essential part of the cochlea upon which the 
nerve tubules are distributed. The osseous part of the spiral lamina extends 
about half way across the diameter of the spiral canal; it is called the osseous 
zone. It commences in the vestibule between the tympanic and vestibular open- 
ings of the cochlea, and, graclually becoming narrower in its course, terminates in 
a projecting hook, the hamular process, just where the expansion of the infundi- 
bulum commences. The lamina spiralis consists of two thin lamellm of bone, 
between which .are numerous canals for the passage of nervous filjiments, which 
open chiefly on the low'er or tympanic surface. At the point where the osseous 
lamina is attached to the modiolus, and following its windings, is .a small canal, 
called by Rosenthal the canalis spiralis tnodioli. In the recent state, the osseous 
zone is continued to the opposite wall of the canal by a membranous and muscular 
layer (membranous zone), so as to form a comy)lete |)artition in the tube of the 
cochlea. Two passages, or scahe, are thus formed, by a division of the cnnal of 
the cochlea into two. One, the scala tympanic is closed below by the membrane 
of the fenestra rotunda; the other, the scala restihuH^ communicates, by an 
oval aperture, with the vestibule. Near the termination of the scala vestibuli, 
close l)y the fenestra rotunda, is the orifice of the a(pieductus cochlea;. The 
scala; <*oinmunicato, at the apex of the coclilea, by an opening common to both, 
the hcliv.otrcma^ which exists in cons(‘(|uence of the deficiency of the lamina 
s]>iralis in th<; last half coil of the canal. 

In structure^ the inenibranous zone is a transparent glassy lamina, presenting 
near its c(mtre a number of minute transverse lines, which radiate outwards, and 
give it a fibrous appearance; and at ils circu inference, where connected with the 
outer w'all of the spiral canal, it is composed of a semi-fransparent structure, the 
Cochlearis muscle (Todd and Bowman), connective tissue (Kblliker). 

The vestibular surface of the osseous portion of thi; lamina spiralis is covered, 
for «'il)Out the outer fifth of its surface, with a thin layer, resembling cartilage in 
texture. It is described as the denticulate lamina (l\>dd .and Bowm.an), from 
its presenting a series of wedge-sh.apcd teeth which form its free margin, and 
which yiroject into the vestibular scahe. 

'riie Inner surface of the osseous labyrinth is lined by an exceedingly thin 
fibro-serous membrane, an.alogous to a periosteum, from its close adhesion to the 
inner surface of these cavities, and performing the office of a serous membrane by 
its free surface. It lines the vestibule, and from this cavity is continued into the 
semicircular canals .and the scala vestibuli of the cochle.a, .and through the lieli- 
cotrema into the scala tympani. Two delicate tubular processes .are prolonged 
along the aqueducts of the vestibule and cochlea, to the inner surface of the dura 
mater. This membrane is continued across the fenestra ovalis and rotunda, and 
cons(;(piently has no communic.ation with the lining membrane of the tymp.anum. 
Its attached surface is rough and fibrous, and closely adherent to the bone; its 
free surface is smooth and pale, covered with a layer of epithelium, and secretes t\ 
thin, limpid fluid, the aqua labyrinthi {perilymph (Blainville), liquor Cotunnii>i. 
In the vestibule and semicircular canals, it separates the osseous from the mem- 
branous labyrinth; but in the cochlea it lines the two surfaces of the bony lamina 
spiralis; and being continued from its free margin across the canal to its outer 
wall, forms the lamina spiralis membranacea, serving to complete the separ.ation 
between the two scahe. 
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The Membranous Labyrinth, 

The membranous labyrinth (fig. 295) is a closed membranous sac, containing 
fluid, upon which the ultimate rtTuiifications of the auditory nerve are distributed. 

295.~The Membranous Labyrinth detached (enlarged). 



It has the same general form as the vestibule and semicircular canals, in which it 
is enclosed; but is considerably smaller, and separated from their lining membrane 
by the perilymph. 

The Vestibular portion consists of two sacs, the utricle and the saccule. 

The Utricle is the larger of the two, of an oblong form, compressed laterally, 
and occupies the upper and back part of the vestibule, lying in contact with the 
fovea semi-elliptica. Numerous flfhments of the auditory nerve are distributed to 
the wall of this sac; and its cavity communicates, behind, with the membranous 
semicircular canals by live oritices. 

The Sacculus is the smaller of the two vestibular sacs: it is globular in form, lies 
in the fovea hemispherica, near tlie ojiening of the vestibular scala of the cochlea, 
and receives numerous nervous filaments, which enter from the bottom of the 
depression in Avhich it is contained. Its cavity is apparently distinct from that 
of the utricle. 

The Membranous Semicircular Canals are about one-third the diameter of the 
osseous canals, but in number, shape, and general form they arc precisely similar; 
they are hollow, and open by five orifices into the utriculus, one being common to 
two canals. Their ampulla3 are thicker than the rest of the tubes, and nearly fill 
the cavities in which they are contained. 

The membranous labyrinth is held in its position by the numerous nervous fila- 
ments distributed to the utriculus, the sacculus, and to the ampulla of each canal. 
These nerves enter the vestibule through the minute apertures on its inner wall. 

Structure. The wall of the memljranous labyrinth is semi-transparent, and con- 
sists of three layers. The outer layer is a loose and flocculent tissue, containing 
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blood-vessels and numerous pigment cells, analogous to those in the choroid. The 
middle layer^ thicker and more transparent, bears some reseml)lance to the hyaloid 
membrane, but it presents in parts marks of longitudinal fibrillation and elongated 
nuclei on the addition of acetic acid. The inner layer is formed of polygonal 
nucleated epithelial cells, which secrete the fluid contained in its interior. 

The Endolymph (^liquor Scarpa;) is a limpid serous fluid, which fills the mem- 
branous labyrinth; in composition, it closely resembles tlie perilymph. 

The Otoliths are two small rounded bodies, consisting of a mass of minute 
crystalline grains of carbonate of lime, held together in a mesh of delicate fibrous 
tissue, and contained in the wall of the utriculus and sacculus, opposite the distri- 
bution of the nerves. A calcareous material is also, according to Bowman, 
sparingly scattered in the cells lining the ampulla of i?acli semicircular canal. 

The Arteries of the Labyrinth are the internal auditory, from the basilar or 
superior cerebellar, the stylo-mastoid, from the posterior auricular, and, occasion- 
ally, branches from the occipital. The internal auditory divides at the bottom of 
the internal meatus into two branches, cochlear and vestibular. 

The cochlear branch subdivides into from twelve to fourteen twigs, which 
traverse the canals in the modiolus, and are distributed, in the form of a capillary 
network, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a minute capillary network, in the substance of the membranous labyrinth. 

The Veins of the vestibule and semicircular canals accompany the arteries, and 
receiving those of the cochlea at the base of the modiolus, terminate in the supe- 
rior petrosal sinus. 

The Auditory Nervey the special nerve of the sense of hearing, divides, at the. 
bottom of the internal auditory meatus, into two branches, the cochlear and vesti- 
bular. The trunk of the nerve, as well as the branches, contains numerous gan- 
glion cells with caudate prolongations. 

The Vestibular Nervey the most posterior of the two, divides into three 
branches, superior, middle, and inferior. 

The superior vestibular branchy the largest, divides into numerous filaments, 
which pass through minute openings at the upper and l>ack ]>art of the cul-de-sac 
at the bottom of the meatus, and entering the vestibule, are distributed to the 
utricle, and to the ampulla of the extcTiial and snpin-ior semicircular canals. 

The middle vestibular branch consists of numerous filaments, which enter the 
vestibule by a smaller cluster of foramina, placed below those above mentioned, 
and which correspond to the bottom of the fovea hemispherica; they are distri- 
buted to the sacculus. 

The inferior and smallest branch passes backwards in a canal behind the fora- 
mina for the nerves of the sacculus, and is distributed to tin* ampulla of the posterior 
semicircular canal. 

The nervous filaments enter the ampullary enlargement at a deep depression seen 
on their external surface, and a corresponding elevation is seen within, the nerve 
fibres ending in loops and in free extremities. In the utricle and saccule the 
nerve fibres spread out, some blending with the calcareous matter, others radi- 
ating on the inner surface of the wall of each cavity, becoming blended with a 
layer of nucleated cells, and terminating in a thin fibrous film. 

The Cochlear Nerve divides into numerous filaments at the base of the mo- 
diolus, which ascend along its canals, and then bending outwards at right angl(‘s, 
pass between the plates of the bony lamina spiralis close to its tympanic surface. 
Between the plates of the spiral lamina, the nerves form a plexus, which contains 
ganglion cells; and from the margin of the osseous zone, branches from this plexus 
are distributed to the membranous part of the septum, where they are arranged 
in small conical-shaped bundles, parallel with one another. The filaments which 
supply the apical portion of the lamina spiralis are conducted to this part through 
the tubulus centralis modioli. 



Organs of Digestion. 

T he Appnnitus for the digestion of the food consists of the nliinentary canal, 
and of certain accessory organs. 

The Alimentary Canal is a musculo-mcinbranous tube, about thirty feet in 
length, extending from the mouth to tlie anus, and lined throughout its entire 
extent by mucous membrane. It has received different names in the various parts 
of its course: at its commencement, whicli comprises the mouth, vve find every 
provision for the mechanical division of the food (mastication), and for its admix- 
ture Avith a peculiar fluid secreted by the salivary glands (insalivation); beyt)nd 
this is th(» |)harynx and the O5sophagu8, the organs of deglutition, Avhich convey the 
food into that part of the alimentary ciinal (the stomach) in wliich the priiuripal 
chemical changes occur; in the stomach the reduction and solution of the food takes 
place; in the small intestines, the nutritive principles of the food (the chyle), by 
its admixture with the bile and pancreatic fluid, an* separated from that portion 
which passes into the larg(j intestine, and Avhich is expelled from the system. 
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The Mouth (fig. 296 ) is placed at the coinmeii cement of the alimentary canal; 
it is a nearly oval-shaped cavity, in which the mastication of the food takes placi*. 
It is bounded in front by the lips; laterally, by the cheeks and alveolar i)rocess. 
of the upper and lower jaw; above, by the hard palate and teeth of the upper 
jaw; below, by the tongue, the mucous memlirane stretchial between the under 
surface of this organ and the inner surface of the jaws, and by the teeth of the 
lower jaw; behind, by the soft palate and fauces. 

The mucous memlmine. lining the mouth is continuous Avith the integument at 
the free margin of the lips, and with the mucous lining of the fauces behind; it is 
of a pink rose tinge during life, and very thick where it covers the hard parts 
bounding this cavity. 

The Lips are tAvo fleshy folds, which surround the orifice of the mouth, formed 
externally of integument, internally of mucous membrane, between which is found 
the Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, fat, 
and numerous small labial glands. The inner surface of each lip is connected in 
the middle line to the gum of the corresponding jaw by a fold of mucous mem- 
brane, the freenum labii superioris and inferioris^ the former being the larger of 
the two. 

labial glands are situated between the mucous membrane and the Orbicularis 
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oris, around the orifice of the mouth. They arc rounded in form, about the size 
of a small pea, their ducts openin*' by small orifices upon the mucous membrane. 
In structure, they resemble the otlier salivary glands. 

The Cheeks form the sides of the face, and are continuous in front with the 
lips. They are composed, externally, of integument; internally, of mucous mem- 
brane; and, between the two, is a muscular stratum, besides a large quantity of 
fat, areolar tissue, vessels, nerves, and buccal glands. 

The mucous membrane lining the cheek, is reflected above and below upon the 
gums, and is continuous behind with the lining membrane of the soft palate. 
Opposite the second molar tooth of the upper jaw is a papilla, tlie summit of 


296. — Sectional View of the Nose, Mouth, Pharynx, et c. 



which presents the minute aperture of the duct of the ])arotid gland. The [)riii- 
cipal muscle of the cheek is the Buccinator; but numerous others enter into its 
formation, viz., tlio Zygornatici, Masseter, and the Plafysma inyoides. 

The buccal glands are placed Ixitween the mucous membrane and Buccinator 
muscle: they are similar in structure, but smaller, than the labial glands. Two 
or three, of larger size than the rest, are placed between the JMasseter and 
Buccinator muscles: their ducts open into the mouth, opposite the last molar 
tooth. They are called molar glands. 

The Gums are composed of a dense fibrous tissue, closely connected to the 
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periosteum of the ulveolar processes, and surrounding the necks of the teeth. 
They are covered by smooth and vascular mucous membrane, which is remarkable 
for its limited sensibility. Around the necks of the teeth, this membrane 
presents numerous fine papillie; and from this point it is reflected into the 
alveolus, where it is continuous with the periosteal membrane lining that 
cavity. 


The Teeth. 

The human subject is provided with two distinct sets of teeth, which make 
their appearance at different periods of life. The first set appear in childhood, 
and are called the temporary^ deciduous^ or milk teeth. The second set, which 
also appear at an early period, continue until old age, and are named permanent. 

The Temporary TeHh are twenty iti number; four incisors, two canine, and 
four molars, in each jaw. 

The Permanent Teeth are thirty- two in number; four incisors, two central and 
two lateral, two canine, four bicuspids, and six molars, in eaidi jaw. 

General characters. Each tooth consists of three portions: the crown, or body, 


297. — ^The Permanent Teeth. External View. 
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which projects above the gum; the root, or fang, entirely concealed within the 
alveolus; and the neck, the constricted portion between the other two. 

The roots of the teeth are firmly iinplanted within the alveoli: these depressions 
are lined with periosteum, which is reflected on to the tooth at the point of the 
fang, and covers it as far as the neck. At the margin of the alveolus, the 
periosteum becomes continuous with the fibrous structure of the gums. 
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Permanent Teeth. 

The Incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge, adapted for cutting the food. They are eiglit in number, and form 
the four front teeth in each jaw. 

The crown is directed vertically, is wedge-like in form, being bevelled at the 
expense of its posterior surface, so as to terminate in a sharp, horizontal cutting 
edge, which, before being subject to attrition, presents three small prominent 
points. It is convex, smooth, and highly polished in front; slightly concave 
behind, where it is frequently marked by slight longitudinal furrows. 

The neck is constricted. 

The fang is long, single, conical, transversely flattened, thicker before than 
behind, and slightly grooved on each side, in the longitudinal direction. 

The Incisors of the Upper Jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. The 
two central ones arc larger than the two lateral, and their free edges sharp and 
chisel-like, being bevelled at the expense of their posterior edge: the root is more 
rounded. 

The Incisors of the Lower Jaw arc smaller than the upper; the two central 
ones are smaller than the two lateral, and are the smallest of all the incisor 
teeth. 

The Canine Teeth (cuspidati) arc four in number, two in the upper, and 
two in the lower jaw; one being placed behind each lateral incisor. They are 
larger and stronger than the incisors, especially the root, which sinks deeply into 
the jaw, and causes a well marked prominence upon its surface. 

The crown is large and conical, very convex in front, a little hollowed and 
uneven posteriorly, and tapering to a blunted point, or cusp, which rises above 
the level of the other teeth. 

The root is single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

The Upper Canine Teeth (vulgarly called eye-teeth), are larger and longer 
than the two lower, and situated a little behind them. 

The Lower Canine Teeth are placed in front of the upper, so that their sum- 
mits correspond to the interval between the upper canine .tooth and the neigh- 
bouring incisor. 

The Bicuspid Teeth (small, or false molars), arc eight in number, four in each 
jaw, two being placed immediately behind each of the canine teeth. They are 
smaller and shorter than the canine. 

The crown is compressed from without inwards, and surmounted by two pyra- 
midal eminences, or cusps, separated by a groove, hence their luune, bicuspidate. 
The outer of those cusps is larger and more prominent than the inner. 

The neck is oval. 

The root is generally single, compressed, and presenting a tendency to become 
double, as seen from the deep groove on each side. The apex is generally'bifid. 

The Upper Bicuspids are larger, and present a greater tendency to the 
division of their roots than the lower: this is especially marked in the second 
upper bicuspid. 

The Molar Teeth {mnliiciispidati^ true, or large molars), are the largest of 
the permanent set, and arc adapted, from the great breadth of their crowns, 
for grinding and pounding the food. They are twelve in number, six in each 
jaw, three being placed behind each of the posterior bicuspids. 

The crown is nearly cubical in form, rounded on each of its lateral surfaces, 
flattened in front and behind; the upper surface being surmounted by four or five 
tubercles, or cusps, (four in the upper, five in the lower molars), septirated from 
each other by a crucial depression, hence their name, mulHcuspidati, 
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The neck is distinct, large, and rounded. 

The root is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 

The First Molar Tooth is the largest and broadest of all: its crown has usually 
five cusps, three outer and two inner. In the upper jaw, the root consists of 
three fangs, widely separated from one another, two being external, the other 
internal. The latter is the largest and the longest, slightly grooved, and some- 
times bifid. In the lower jaw, the root consists of two fangs, one being placed in 
front, the other behind: they are both compressed from before backwards, and 
grooved on their contiguous faces, indicating a tendency to division. 

The Second Molar is a little smaller than the first. 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw, and two in the lower, the characters 
of which are similar to the preceding tooth. 

The Third Molar Tooth is called the wisdom tooth ijlens sapicnti(e\ from its 
late appearance through the gum. It is smaller than the others, and its axis is 
directed inwards. 

The crown is small and rounded, and furnished with three tubercles. 

The root is generally single, short, conical, slightly curved, and grooved so as 
to present traces of a subdivision into three fangs in the upper, and two in the 
lower jaw. 


Tempouauy Teeth. 

'rhe temporary, or milk teeth, are smaller, but res(imble in form those of the 
permanent set. The hinder of the two temporary molars is the largest of all the 

2y8. — The Temporary, or Milk Teeth. 
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milk teeth, and is succeeded by the second pennanent bicuspid. The first upper 
molar has only three cusps, two external, one internal: the second upper molar 
has four cusps. The first lower molar has four cusps: the second lower molar 
has five. The fangs of the temporary molar teeth are smaller, and more diverging 
than those of the permanent set; but, in other respects, bear a strong resemblance 
to them. 
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Structure, On making a vertical section of a tooth (fig. 299), a hollow cavity 
will be found in the interior. This cavity is situated at the base of the crown, and 
is continuous with a canal which traverses the centre of 

each fang, and opens by a minute orifice at its extremity. *99'~Vcn^mal^Section 
The shape of the cavity corresponds somewhat with 
that of the tooth: it forms what is called the pulp 
cavity^ and contains a soft, highly vascular, and sensitive 
substance, the dental pulp. The pulp is richly supplied 
with vessels and nerves, which enter the cavity through 
the small aperture at the point of each fang. 

The solid portion of the tooth consists of three distinct 
structures, viz. ivory (tooth-bone, or dentine), which forms 
the larger portion of the tooth; enamel, which covers the 
exposed part, or crown; and the cortical substance, or 
cement {crusta petrosfC)^ which is disposed as a thin layer on the surface of the 
iang. 

The IvoKY, or dentine (fig. 300), forms the ])rincipal mass of a tooth; in its 
central part is the cavity enclosing the pulp. It is a modification of the osseous 
tissue, from which it differs, however, in struc- 
ture and chemical composition. On examination 300. — Vertical Section of a Bicus- 
with the microscope, it is seen to consist of a pid Tooth (magnified), 

number of minute wavy and branching tubes, 
having distinct parietes. They are called the 
dental tuhuliy and are imbedded in a dense homo- 
geneous substance, the intertuhular tissue. 

The Dental Tuhuli are placeii pariillel with 
one another, and open at their inner ends into the 
pulp cavity. They pursue a wavy and undulating 
course towards the pcrijihery. The direction of 
these tubes varies; they are vortical in the ujiper 
portion of the crown, obli<|ue in the neck and 
upper part of the root, and towards the lowiu* 
part of the root they are inclined downwards. 

The tubuli, at their commencement, are about 
i-fiVo diameter; in tlieir course they 

divide and su])divide dichotomously, so as to give 
to the cut surface of the dentine a striated ap- 
pearance. From the sides of the tubes, espe- 
cially in the fang, ramifications of extreme mi- 
nuteness are given off, which join together in 
loops in the intcrtubular substance, or terminate 
in small dilatations, from which branches are given 
off. Near the periphery of the dentine, the finer ramifications of the tubuli termi- 
nate in a somewhat similar manner. In the fang, these ramifications occasionally 
pass into the crusta petrosa. The dental tubuli have comparatively thick walls, 
and contain, according to Mr. Tomes, slender cylindrical prolongations of the 
pulp-tissue. 

The Intertuhular Substance is translucent, finely granular, and contains the 
chief part of the earthy matter of the dentine. After the earthy matter has been 
removed, by steeping a tooth in w(?ak acid, the animal basis remaining is di'si'ribed 
by Ilenlo as consisting of bundles of pale, granular, flattened fibres, running 
parallel with the tubes; but by Mr. Nasmyth as consisting of a mass of brick- 
shaped cells surrounding the tubules. By Czermack and Mr. Salter it is sup- 
posed to consist of laminse which run parallel with the pulp cavity, across the 
direction of the tubes. 

Chemical Composition, According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolvable by 





ORGANS OF DIGESTION. 


S8» 

boiling into gelatin^ The earthy matter conaisto of phosphate of lime, carbo- 
nate of lime, fluoride of calcium, a trace; and phosphate of magnesia and other 
s^ts. 

The Enamel is the hardest and most compact part of a tooth, and forms a thin 
crust over the e^iposed part of tho crown, as far as the commencement of the 
fang. It is thickest on the grinding surface of the crown, until worn away by 
attrition, and becomes thinner towards the neck. It consists of a congeries of 
minute hexagonal rods. They lie parallel with one another, resting by one 
extremity upon the dentine, which presents a number of minute depressions for 
their reception ; the other extremity forming the free surface of the crown. 
These fibres are directed vertically on the summit of the crown, horizontally at 
the sides; they are about the -55^0 diameter, and pursue a more or 

less wavy course, which gives to tho cut surface of the enamel a series of con- 
centric lines. 

Numerous minute interstices intervene between the enamel-fibres near their 
dentinal surface, a provision calculated to allow of the permeation of fluids from 
the dentinal tubuli into its substance. The enamel-rods consist of solid hexago- 
nal or four-8id(id prisms, connected by their surfaces and ends, and filled with 
calcareous matter. If the latter is removed, by weak acid, from newly-formed or 
growing enamel, it will be found to present a network of delicate prismatic cells 
of animal matter. 

Chemical Composition, According to Bibra, enamel consists of g6'^ per cent, 
of earthy matter, and 3*5 per cent, of animal matter. The earthy matter consists 
of phosphate of lime, with traces of fluoride of calcium; carbonate of lime, phos- 
phate of magnesia and other salts. 

The CoiiTiCAt Substance, or cement {crusta petrosa)^ is disposed as a thin 
layer on the roots of the teeth, from the termination of the enamel, as far as the 
apex of the fang, whore it is usually very thick. In structure and chemical com- 
position, it resembles bone. It contains, sparingly, the lacuiiie and canaliculi 
which characterise true bone: those placed near the surface have the canaliculi 
radiating from the side of the lacunae towards the periodontal membrane; and 
those more deeply placed, join with the adjacent dental tubuli. In the thicker 
portions of the crusta petrosa, the lamelbe and Haversian canals peculiar to bone 
are also found. As age advances, the cementuni increases in thickness, and gives 
rise to those bony growths, or exostoses, so common in the teeth of the aged; the 
pulp cavity becomes also partially filled up by a hard substance, intermediate in 
structure between dentine and bone (psteo-dentinc^ Owen ; secondary dentine. 
Tomes). It appears to be formed by a slow conversion of the dental pulp, which 
shrinks or even disappears. 

Development of the Teeth (figs. 301 to 306). 

According to the observations of Arnold and Goodsir, the teeth are developed 
from the mucous membrane covering the (nlges of the maxillary arches. About 
the sixth week of fmtal life (fig. 30 1), the mucous membrane covering the edge 
of the upper jaw, presents a semicircular depression or groove : this is the pri- 
mitive dental groove (Goodsir), from the floor of which the germs of the ten 
deciduous or imlk-teeth are developed. The germ^bf each tooth is formed by a 
conical elcvatioii or papilla of mucous membrane (fig. 302); it constitutes the 
rudimentary pulp of a milk-tooth. The germs of the milk-teeth make their 
appearance. in^ tl)ie Ibllowing order: at the seventh week, the germ of tho first 
deciduous moUil' of the ui)per jaw appears; at the eighth week, that for the 
canine tooth developed; the two incisor papillae appear about the ninth week 
(the central preceding the lateral); lastly, the second mola:r papilla is seen at the 
tenth week, behind the anterior molar. The teeth of the lower jaw appear rather 
later, the first molar papilla being only just visible at the seventh week; and 
the tenth papilla not l>eing developed before the eleventh week. This completes 
the first or papillary stage of their development. 
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The dental groove now becomes contracted, 
its margins thickened and prominent, and the 
groove is converted into follicles, for the re- 
ception of the papillae, by the growth of mem- 
branous septa, which pass across the groove 
between its borders (fig. 303)* The follicles 
by this means become the alveoli, lined by 
periosteum, from the bottom of which a pro- 
cess of the mucous membrane of the gum 
rises, which is the germ of the future tooth. 
The follicle for the first molar is complete 
about the tenth week, the canine follows next, 
succeeded by the follicles for the incisors, 
which are completed about the eleventh or 
twelfth week; and, lastly, the follicle of the 
posterior deciduous moljir is completed about 
the fourteenth week. These changes consti- 
tute the second or follicular stage. 

About the thirteenth week, the papillae 
begin to grow rapidly, project from the folli- 
cles, and assume a form corresponding with 
that of the future teeth; the follicles soon 
become deeper, and from their margins small 
membranous processes, or opercuhi, are de- 
veloped, which, meeting, unite and form a lid 
to the now closed cavity (fig. 304). These 
processes correspond in shape to tlic form of 
the crown of the tooth, and in number to 
the tubercles on its surface. The follicles of 
the incisor teeth have two opercuhi, the canine 
three, and the molars four or five each. The 
follicles are thus converted into dental sacs, 
and the contained pilpillas become pulps. The 
lips of the dental groove gradually advance 
over the follicles from behind forwards, and, 
uniting, gradually obliterate it. This com- 
pletes the third or saccular stage, which takes 
place about, the end of the fifteen tli week. 

The deep portion of the primitive dental 
groove is now closed in; but the more super- 
ficial portion, near the surface of the gum, 
still remains open; it is called by Mr. Goodsir, 
the secondary dental groove : from it arc de- 
veloped the tcii anterior permanent teeth. 
About the fourteenth week, certain lunated 
depressions are formed, one behind each of 
the sacs of the rudimentary milk-teeth. They 
are ten in number in each jaw, and are 
formed successively from before backwards; 
they are the rudimentary follicles of the four 
permanent incisors, the two canine, and the 
four bicuspids. As the secondary dental groove 
closes in, these follicles become closed cavities 
of reserve (fig, 304). The cavities soon elongate, 
and recede from the surface into the sub- 
stance of the gum, behind the sacs of the 
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deciduous teeth, and a papilla projects from the bottom of each, which is the 
germ of the permanent tooth: at the same time, one or more opercular folds are 
developed from the sides of the cavity; and these uniting, divide it into two 
portions; the lower portion containing the papilla of the penminent tooth, the 
upper narrower portion becoming gradually contracted in the same way that the 
primitive dental groove was obliterated over the sacs of the deciduous teeth. 

The six posterior permanent teeth in each jaw, three on each side, arise from 
successive extensions backwards of the posterior part of the primitive dental 
groove. During the fourth month, that portion of the dental groove which lies 
behind the last temponuy molar follicle remains open, and from it is developed 
the papilla, the ‘rudiment of the first permanent molar. The follicde in which 
it is contained becomes closed by its operculum, jind the upper part of the 
now-formed sac elongates backwards to form a cavity of reserve, in which the 
papilla of the second permanent molar appears at the seventh month after birth. 
After a considerable interval, during which the sacs of the first and second 
permanent molars have considerably increased in size, the*, remainder of the 
cavity of reserve presents for the last time a series of changes similar to the 
preceding, and gives rise to the sac and papilla of the wisdom-tooth, which 
appears at the sixth year. ^ 

Growth of the Teeth, As soon as the dental sacs are formed by the closing in 
of the follicles, they gradually enlarge, as well as their contained papilla\ Hie 
sacs consist of two layers: an internal highly vascular layer, lined by epithelium; 
and an external or areolo-fibrous membrane, analogous to the cerium of the 
mucous membrane. 

The Dental Pulps soon become moulded to tlui form of the future teeth, and are 
adherent by their bases to the bottom of the dental sees; in the case of the molars, 
the base of the pul]) is divided into two or more portions, which form the future 
fangs. During the fourth or fifth month of fVetal life, a tliin lamina or cap of dimtino 
is formed on the most prominent point of the pulp of all the milk-teeth. In the 
incisor and canine teeth, this newly-formed lamina has the form of a hollow cone; 
in the molar teeth, as many separate lamina) are found, as there are eminence's 
upon its crown. These laniime grow at the expense of the pulp-substance, 
increasing in breadth by a growth around their margins, and in thickness by a 
similar formation in its substance; the sepjirate cones (if a molar tooth) ultimately 
coalesce, and the crowui is (iompletely formed. The pulp now becomes (ronstrieted, 
so as to form the cervix; and the remaining portion becomes narrow and elon- 
gated, to form the fang. The growth of dentine takes jdace from the surface 
towards the interior, until nothing hut the small cavitns pnlpm remains in the 
centre of the tooth, communicating by the aperture left at the point of each fang, 
with the dental vessels and nerves. 

As soon tas the formation of the dentine has commenced, there is developeil 
from the inner wall of the dental sac, a soft pulpy mass, the enamel orcfan^ which 
is intimately united to the surface of the dental pulp, or its cap of dentine. It 
consists of a mesh of fibres, clastic and spongy, containing within its reticulations 
fluid albumen; and at the point of junction of each fibre, a transparent nucleus is 
visible. The surface towards the dentinal pulp is covered by a layer of elongated 
nucleated cells, the enamel membrane. The deposition of the enamel takes place 
on the outer surface of the cap of dentine. 

The Cementum appears to be formed, at a later period of life, by the perio- 
dontal membrane, extending from the inargin of the enamel downwards. 

Eruption. When* the calcification of the different tissues of the tooth is suffi- 
ciently advanced to enable it to bear the pressure to which if will be afterwards 
subjected, its eruption hikes place, the tooth making its way through the gum. 
The gum is absorbed by the pressure of the crown of the tooth against it, which 
is itself pressed up by the increasing size of the fang. Concurrent with this, the* 
septa between tlie dental sacs, at first fibrous in structure, soon ossify, and consti- 
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tute the alveoli; these firmly embrace the necks of the teeth, and afford them a 
solid basis of support. 

The eruption of the temporary teeth commences at the seventh month, and 
is complete about the end of tlie second year, those of the lower jaw preceding 
the upper. 

The periods for the eruption of the temporary set care : 

7th month, centrtal incisors’. 14th to 20th month, canine. 

7th to loth month, lateral incisors. 1 8th to 36th month, posterior molars. 

1 2th to 14th month, anterior molars. 

Calcification of the permanent teeth commences a little before birth, and pro- 
ceeds in the following order in the upper jaw, in the lower jaw appearing a little 
earlier. First molar, five or six months; the central incisor a little later; lateral 
incisors and canine, about the eighth or ninth month; the bicuspids at the second 
year; second molar, five or six years; wisdom-tooth, about twelve years. 

Previous to the permanent teeth y)enetrating the gum, the bony partitions 
separating their sacs from the deciduous teeth are absorbed, the fangs of the 
temporary teeth disappear, and the permanent teeth become now phaced under the 
loose crowns of the dciciduons teeth ; tli# latter finally become detached, when 
the permanent teeth take tlnur place in the rnoutlj. 

'Fhe eruption of the permanent teeth takes place at the following periods, the 
teeth ol* the lower jaw preceding those of the upper by a short interval : 

6^ years, first molars. -lOth year, second bicuspid. 

7th year, two middle incisors. nth to I2th year, canine. 

8th year, two lateral incisors. I2th to 13th y(jar, second molars. 

9th year, first bicuspid. 17th to 21st year, wisdom-teeth. 

The Palate. 

The Palate forms the roof of the mouth; it consists of two portions, the hard 
[)alate in front, the soft palat(* belli nd. 

'riie Jlard Palate is bounded in front and at the sides by the alveolar arches 
and gums; behind, it is continuous with the soft palate. It is covered by a dense 
structuri% formed by the periosteum and mucous membrane of the mouth, which 
are intimately adherent. Along the middle line is a linear ridge or raphe, which 
terminates anteriorly in a small papilla, corresponding with the inferior opening 
of the anterior palatine fossa. This papilla receives filaments from the naso- 
palatine and anterior palatine nerves. On either side and in front of the raphe, 
the mucous membrane is thick, pale in colour, and corrugated; behind, it is thin, 
smooth, and of a deeper colour: it is coyered with squamous epithelium, and lur- 
nished with numerous glands (])alatal glands), which lie between the mucous 
membrane and the surface of the bone. 

The Soft Palate ( Velum pendulum palati) is a moveable fold, suspended from 
the posterior border of the hard palate, forming an incomplete septum between the 
mouth and pharynx. It consists of a fold of mucous membrane, enclosing mus- 
cular fibres, an aponeurosis, vessels, nerves, and mucous glands. When occupying 
its usual position (a relaxed pendent state), its anterior surface is concave, con- 
tinuous with the roof of the mouth, and marked by a median ridge or raphe, 
which indicates its original separation into two lateral halves. Its posterior 
surface is convex, and continuous with the* mucous membrane, covering the floor 
of the posterior nares. Its upi^er border is attached to the posterior margin of 
the hard palate, and its sides are blended with the pharynx. Its lower border is 
free. 

Hanging from the middle of its lower border is a small conical-shaped pendu- 
lous process, the uvula \ and arching outwards and downwards from th(‘ base of 
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tlie uvula on each side, are two curved folds of mucous membrane, containing 
muscular fibres, called the arches or pillars of the soft palate. 

The anterior pillar runs downwards and forwards to the side of the base of 
the tongue, and is formed by the projection of the Palato-glossus muscle, covered 
by mucous membrane. 

The posterior pillars are more closely approximated and larger than the ante- 
rior; they run downwards and backwards to the sides of the pharynx, and are 
formed by the projection of the Palato-pharyngei muscles, covered by mucous 
membrane. The anterior and posterior pillars are separated below l)y a triangular 
interval, in which the tonsil is lodged. 

The space left between the arches of the palate on the two sides is called the 
isthmus of the fauces. It is bounded above by the free margin of the palate; 
below, by the tongue; and on each side, by the pilhars of the soft palate and 
tonsils. 

The mucous membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, 
where it is columnar and ciiiat(»d. The palatine glands form a continuous layer 
on its posterior, surface and around the uvula. 

The aponeurosis of the soft palate is a thin but firm fibrous layer, attached 
above to the hard palate, and becoming thinner towards the free margin of the 
velum. It is blended with the aponeurotic tendon of the Tensor palati muscle. 

The muscles of the soft palate are five on each side; the Levator palati. Tensor 
palati, Palato-glossus, Palato-pharyngeus, and the Azygos uvuhe. (See p. 213.) 

The Tonsils {Amygdala:) arc two glandular organs, situated one on each side 
of the fauces, between the anterior and posterior pillars of the soft palate. The 
tonsils are of a rounded form, and vary considerably in size in different individuals. 
Externally the tonsil is in relation with the inner surface of the Superior con- 
strictor, and with the internal carotid and ascending pharyngeal arteries, and 
corresponds to the angle of the lower jaw. Its itmer surface presents from 
twelve to fifteen orifices, leading into small recesses, from which numerous folli- 
cles branch out into the substance of the gland. These follicles are lined by a 
continuation of the mucous membrane of the phift’ynx, covered with epithelium, 
their walls being formed by a layer of closed capsules imbedded in the submucous 
tissue. These capsules arc analogous to those of Peyer’s glands; they contain a 
thick greyish secretion. 

The arteries supplying the tonsil are the dorsalis linguaB from the lingual, 
the ascending palatine and tonsillar from the facial, the ascending pharyngeal 
from the external carotid, and the descending palatine branch of the internal 
maxillary. 

The veins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nerves are derived from the fifth, and from the glosso-pharyngeal. 

The Salivary Glands. 

The principal salivary glands communicating with the mouth, and pouring their 
secretion into its cavity, are the parotid, submdxillary, and sublingual. 

The Parotid Gland (irapa, near; on?, ei>T09 the ear) (fig. 307), so called from 
being placed near the ear, is the largest of the three salivary glands, varying in 
weight from half an ounce to an ounce. It .lies upon the side of the face, imme- 
diately in front of the external ear. It is bounded above by the zygoma; below, 
by the angle of the jaw, and by an imaginary line drawn between it and the Sterno- 
mastoid muscle; anteriorly, it extends to a variable extent over the Masseter mus- 
cle; posteriorly, it is bounded by the external meatus, the mastoid process, and 
the insertion of the Sterno-mastoid muscle, which it slightly overlaps. Its outer 
surface is smooth, covered by the integument, fascia, and Platysma, and has one 
or two lymphatic glands resting on it. Its inner surface passes behind the ramus 
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of the lower jaw, between it and the mastoid process. This portion of the gland 
is deeply seated, extending above into the bach part of the glenoid cavity; behind 
and below, lying upon the styloid process and Styloid muscles; and, in front, ad- 
vancing forwards beneath the ramus of the jaw, between the two Pterygoid 
muscles. Embedded in its substance is the external carotid, which ascends behind 
the ramus of the jaw; the posterior auricular artery emerges from it behind; the 
temporal artery above; the transverse facial in front; and the internal maxillary 
winds through it inwards, behind the neck of the jaw. Superficial to the carotid 
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artery is the trunk formed by the union of the temporal and internal maxillary 
veins. It is traversed, from before backwards, by the facial nerve and its 
branches, which emerge at its anterior border; the great auricular nerve pierces 
the gland to join the facial, and tlie temporal branch of the inferior maxillary 
nerve lies above the upper part of the gland. The internal carotid artery and 
internal jugular vein lie dose to its deep surface. 

The duct of the parotid gland (Steno’s) is about two inches and a half in 
length. It commences upon the inner surfiice of the cheek by a small orifice, 
opposite the second molar tooth of the upper jaw; running obliquely for a short 
distance beneath the mucous membrane, it pierces the Buccinator muscle, and 
crosses the Masseter to the anterior border of the gland, in the substance of 
which it subdivides into numerous branches. The direction of the duct corre- 
sponds to a line drawn across the face about a finger’s breadth below the zygoma, 
from the lower part of the concha, to midway between the free margin of the 
upper lip and the ala of the nose. . While crossing the Masseter, it receives the 
duct of a small detached portion of the gland, which occasionally exists as a sepa- 
rate lobe, the soda parotidis. The parotid duct is dense, of condderablo thick- 
ness, and its canal about the size of a crow-quill; it consists o^ an external or 
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the uvula on each side, are two curved folds of mucous membrane, containing 
muscular fibres, called the arches cm* pillars of the soft palate. 

The anterior pillar Yxxws downwards and forwards to the side of the base of 
the tongue, and is formed by the projection of the Palato-glossus muscle, covered 
by mucous membrane. 

The posterior pillars are more closely approximated and larger than the ante- 
rior; they run downwards and backwards to the sides of the pharynx, and are 
formed by the projection of the Palato-pharyngei muscles, covered by mucous 
membrane. The anterior and posterior pillars are separated b(»low by a triangular 
interval, in whi(jh the tonsil is lodged. 

The space left between the arches of the palate on the two sides is called the 
isthmus of the fauces. It is bounded above by the free margin of the palate; 
below, by the tongue; and on each side, by the pillars of the soft pfilate and 
tonsils. 

The mucous membrane of the soft palate is thin, and covered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, 
Avhere it is columnar and ciliated. The palatine glands form a continuous layer 
on its posterior, surface and around the uvula. 

The aponeurosis of the soft palate is a thin but firm fibrous layer, attached 
above to the hard pabate, and becoming thinner towards the free margin of the 
velum. It is blended with the aponeurotic tendon of the Tensor palati muscle. 

The muscles of the soft palate arc five on each side; the Levator palati, Tensor 
palati, Palato-glossus, Palato-pharyngeiis, and the Azygos uvuhe. (See p. 213.) 

The Tonsils {Amygdahe) are two glandular organs, situated one on each side 
of the fauces, between the anterior and posterior pillars of the soft palate. The 
tonsils are of a rounded form, and vai*y considerably in size in different individuals. 
Externally the tonsil is in relation with the inner surface of the Superior con- 
strictor, and with the internal carotid and ascending pharyngeal arteries, and 
corresponds to the angle of the lower jaw. Its inner surface presents from 
twelve to fifteen orifices, leading into small recesses, from which numerous folli- 
cles branch out into the substance of the gland. These follicles are lined by a 
continuation of the mucous membrane of the phifrynx, covered with epithelium, 
their walls being formed by a Layer of closed capsules imbedded in the submucous 
tissue. These capsules are analogous to thosc^ of Peyer’s glands; they contain a 
thick greyish secretion. 

The arteries supplying the tonsil are the dorsalis lingum from the lingual, 
the ascending palatine and tonsillar from the facial, the ascending pharyngeal 
from the external carotid, and the descending palatine branch of the internal 
maxillary. 

The veins terminate in tlie tonsillar plexus, on the outer side of the tonsil. 

The nerves are derived from the fifth, and from the glosso-pharyngeal. 

Thk Salivary Glands. 

The principal salivary glands communicating with the mouth, and pouring their 
secretion into its cavity, are the parotid, submdxillary, and sublingual. 

The Parotid Gland (Trapa, near; ou?, (oro^ the ear) (fig.307), so called from 
being placed near the ear, is the largest of the three salivary glands, varying in 
weight from half an ounce to an ounce. It dies upon the side of the face, imme- 
diately in front of the external ear. It is bounded above by the zygoma; below, 
by the angle of the jaw, and by an imaginary lino drawn between it and the Sterno- 
mastoid muscle; anteriorly, it extends to a variable extent over the Massetcr mus- 
cle; posteriorly, it is bounded by the external meatus, the mastoid process, and 
the insertion of the Stcrno-mtistoid muscle, which it slightly overlaps. Its outer 
surface is smooth, covered by the integument, fascia, and Platysma, and has one 
or two lymphatic glands resting on it. Its inner surface passes behind the ramus 
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of the lower jaw, between it and the mastoid process. This portion of the gland 
is deeply seated, extending above into the back part of the glenoid cavity; behind 
and below, lying upon the styloid* process and Styloid muscles; and, in front, ad- 
vancing forwards beneath the ramus of the jaw, between the two Pterygoid 
muscles. Embedded in its substance is the external carotid, which ascends behind 
the ramus of the jaw; the posterior auricular artery emerges from it behind; the 
temporal artery above; the transverse facial in front; and the internal maxillary 
winds through it inwards, behind the neck of the jaw. Superficial to the carotid 
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artery is the trunk formed by the union of the temporal and internal maxillary 
veins. It is traversed, from before backwards, by the facial nerve and Its 
branches, which emerge at its anterior border; the great auricuhar nerve pieces 
the gland to join the facial, and the temporal branch of the inferior maxifilaty 
nerve lies above the upper part of the gland. The internal carotid arterV and 
internal jugular vein lie close to its deep surface. 7 

The duct of the parotid gland (Steno’s) is about two inches and a Ralf in 
length. It commences upon the inner surface of the cheek by a smaly orifice, 
opposite the second molar tooth of the upper jaw; running obliquely for /a short 
distance beneath the mucous membrane, it pierces the Buccinator mi%scle, and 
crosses the Masseter to the anterior border of the gland, in the sul^stance of 
which it sub^vides into numerous branches. The direction of the ^uct corre- 
sponds to a line drawn across the face about a finger’s breadth below fhe zygoma, 
from the lower part of the concha, to midway between the free ma(rgi;i of the 
upper lip and the ala of the nose. . While crossing the Masseter, iy receives the 
duct of a small detached portion of the gland, which occasionally exists as a sepa- 
rate lobe, the soda parotidis. The parotid duct is dense, of considerable thick- 
ness, and its canal about the size of a crow-quill; it consists ok an external or 
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fibrous coat, of considerable density, containing contractile fibres, and of an 
internal or mucous coat, lined with columnar epithelium. 

Tlie arteries supplying the parotid gland are derived from the external carotid, 
and from the branches of that vessel in or near its substance. 

The veins follow a similar course. 

The lymphatics terminate in the superficial and deep cervical glands, passing 
in their course through two or three lymphatic glands, placed on its surface and 
in its substance. 

The nerves are derived from the carotid plexus of the sympathetic, the facial, 
superficial temporal, and great auricular nerves. 

The Submaxillary Gland is situated below the jaw, in the anterior part of the 
submaxillary triangle of the neck. It is irregular in form, and weighs about two 
drachms. It is covered in by the body of the lower jaw, the integument, Platysma, 
and deep cervical fascia; and lies upon the Mylo-hyoid, ITyo-glossus, and Stylo- 
glossus muscles, a portion of the gland passing beneath the posterior border of the 
Mylo-hyoid. Behind, it is separated from the parotid gland by the stylo-maxil- 
lary ligament, and from the sublingfial gland in front by the Mylo-hyoid muscle. 
The facial artery lies in a groove in its posterior and upper border. 

The duct of the submaxillary gland (Wharton’s) is about two inches in length, 
and its walls much thinner than those of the parotid duct. It commences^ by a 
narrow orifice on the summit of a small papilla, at the side of the fraenum lingujc. 
Passing between the sublingual gland and the Genio-hyo-glossus muscle, it runs 
backwards and outwards between the Mylo-hyoid, and the Hyo-glossiis and 
Genio-hyo-glossus muscles, to the deep portion of the gland, where it divides 
into numerous branches. 

The arteries supplying the submaxillary gland are branches of the facial and 
lingual. Its veins follow the course of the arteries. The nerves are derived from 
the submaxillary ganglion, from the mylo-hyoid branch of the inferior dental, and 
from the sympathetic. 

The Sublingual Gland is the smallest of the salivary glands. It is situated 
beneath the mucous membrane of the floor of the moutli, on either side of the 
frsenum linguse, in contact with the inner surface of the lower jaw, close to the 
symphysis. It is narrow, flattened, in shape somewhat like an almond, and 
weighs about a drachm. It is in relation, abovey with the mucous membrane; 
beloWy with the Mylo-hyoid muscle; in front, with the depression on the side of 
the symphysis of the lower jaw, and with its fellow of the opposite side; behind, 
with the deep part of the submaxillary gland; and internally, with the Genio-hyo- 
'‘glossus, from which it is separated by the lingual nerve and Wharton’s duct. Its 
excretory ducts {ductus Riviniani), from eight to twenty in number, open sepa- 
rately into the mouth, on the elevated crest of mucous membrane, caused by the 
projection of the gland, on either side of the fra3num lingua}. One or more 
joiVi to form a tube which opens into, or near, the Whartonian duct: it is called 
the "^duct of Bartholine. 

Vessels and Nerves, The sublinguaf gland is supplied with blood from the 
Bublifigual and submental arteries. Its nerves are derived from the gustatory. 

Structure, The salivary are conglomerate glands, consisting of numerous lobes, 
which We made up of smaller lobules, connected together by dense areolar tissue, 
vessels, ^And ducts. Each lobule consists of numerous closed vesicles, which open 
into a coinmon duct: the wall of each vesicle is formed of a delicate basement 
membran^, lined by epithelium, and covered on its outer surface with a dense 
capillary l^etwork. In the submaxillary ^d sublingual glands, the lobes are 
larger and .more loosely united than in the parotid. 

The Pharynx.^ 

The pharynW is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo-membranous sac, somewhat conical in 
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form, with the base upwards, and the apex downwards, extending from the base 
of the skull to the cricoid cartilage in front, and the fifth cervical vertebra 
behind. 

The pharynx is about four inches and a half in length, and broader in the 
transverse than in the antero-posterior diameter. Its greatest breadth is opposite 
the cornua of the hyoid bone; its narrowest point at its termination in the 
oesophagus. It is limited, above^ by the basilar process of the occipital bone; 
heloWy it is continuous with the oesophagus; posteriorly, it is connected by loose 
areolar tissue with the cervical portion of the vertebral column, and the Longi 
colli and Recti capitis antici muscles; anteriorly, it is incomplete, and is attached 
in succession to the internal pterygoid plate, the pterygo-maxilhiry ligament, the 
lower jaw, the tongue, hyoid bone, and larynx; laterally, it is connected to the 
styloid processes and their muscles, and is in contact with the common and 
internal carotid arteries, the internal jugular veins, and the eighth, ninth, and 
sympathetic nerves, and above, with a small part of the Internal pterygoid 
muscles. 

It has seven openings communicating with it: the two posterior nares, the two 
Eustachian tubes, the mouth, larynx, and cesophagus. 

The posterior nares are the two large apertures situated at the upper part of 
the anterior wall of the pharynx. 

The two Eustachian tubes open one at each side of the upper part of the 
pharynx, at the back part of the inferior meatus. Below the nasal fossaj is the 
posterior surface of the soft palate and uvula, the large aperture of the mouth, tlie 
base of the tongue, the epiglottis, and the cordiform opening of the larynx. 

The oesophageal opening is the lower contracted portion of the pharynx. 

■ Structure, The pharynx is composed of three coats: a mucous coat, a muscular 
layer, and a fibrous coat. 

The fibrous coat is situated between the mucous and muscular layers, and is 
called the pharyngeal aponeurosis. It is thick above, where the muscular fibres 
are wanting, and firmly connected to the basilar process of the occipital and 
petrous portion of the temporal bones. As it descends, it diininislies in thickness, 
and is gradually lost. 

T he mucous coat is continuous with that lining the Eustachian tubes, the nares, 

TEe mouth, and the larynx. It is covered by columnar ciliated epithelium, as 
low down as a level with the fioor of the nares; below that point, it is of the 
squamous variety. 

The muscular coat has been already described (p. 21 1 ). 

The pharyngeal glands are of two kinds, the simple, or compound follicular, 
which are found in considerable numbers beneath the mucous membrane, through- 
out the entire pharynx; and the racemose, which are especially numerous at the 
upper part of the pharynx, and form a thick layer, across the back of the fauces, 
between the two Eustachian tubes. 

Tub (Esophagus. 

The oesophagus is a membranous canal, about nine inches in length, extending 
from the phaiynx to the stomach. It commences at the lower border of the 
cricoid cartilage, opposite the fifth cervical vertebra, descends along the front of 
the spine, through the posterior mediastinum, passes through the Diaphragm, and, 
entering the abdomen, terminates at the cardiac orifice of the stomach, opposite 
the ninth dorsal vertebra. The general direction of the cesophagus is vertical; 
but it presents two or three slight curvatures in its course. At its commence- 
ment, it is placed in the median line; but it inclines to the left side at the root of 
the neck, gradually passes to the middle line again, and finally, again deviates 
to the left, as it passes forwards to the oesophageal opening of the Diaphragm. 
The oesophagus also presents an antero-posterior fiexure, corresponding to the 
curvature of the cervical and thoracic portions of the spine. It is the narrowest 

Q Q 2 
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part of the alimentary canal, being most contracted at its commencement, and at 
the point where it passes through the Diaphragm. 

Relations, In the nccky the (esophagus is in relation, in fronts with the trachea; 
and, at the lower part of the neck, where it projects to the left side, with the 
thyroid gland and thoracic duct; behind^ it rests upon the vertebral column 
and Longus colli muscle; on each side^ it is in relation with the common carotid 
artery (especially the left, as it inclines to that side), and part of the lateral lobes 
of the thyroid gland; the recurrent laryngeal nerves ascend between it and the 
trachea. 

In the thoraxy it is at first situated a little to the left of the median line: it 
passes across the left side of the transverse part of the aortic arch, descends in 
the posterior mediastinum, along the right side of the aorta, until near the 
Diaphragm, where it passes in front and a little to the left of this vessel, previous 
to entering the abdomen. In is in relation, in fronty with the trachea, the arch 
of the aorta, the left bronchus, and the posterior surface of the pericardium; 
behindy it rests upon the vertebral column, the Longus colli, and the intercostal 
vessels; and below, near the Diaphragm, upon the front of the aorta; laterally y it 
is covered by the pleurae; the vena azygos major lies on the right, and the 
descending aorta on the left side. The pneumogastric ncjrves descend in close 
contact with it, the right nerve passing down behind, and the left nerve in front 
of it. 

Surgical Anatomy, The relations of the (Bsophagus are of considerable practical inter- 
est to the surgeon, as he is frequently required, in cases of stricture of this tube, to 
dilate the canal by a bougie, when it becomes of importance that its direction, and 
relations to surrounding parts, should be remembered. In cases of malignant disease of 
the (esophagus, where its tissues have become softened from infiltration of the morbid 
deposit, the greatest care is requisite in directing the bougie through the strictured part, 
as a false passage may easily be made, and the instrument may pass into the mediastinum, 
or into one or the other pleural cavity, or even into the pericardium. 

The student should also remember that contraction of the msophagus, and consequent 
symptoms of stricture, are occasionally produced by an aneurism of some part of the 
aorta pressing upon this tube. In such a case, the passage of a bougie could only facilitate 
the fatal issue. 

It occasionally happens that a foreign body becomes impacted in the cDSophagus, which 
can neither be brought upwards nor moved downwaids. When all ordinary means for its^ 
removal have failed, e.vcision is the only rasource. This of course can on}y be perfomieflT* 
when it is not very low down. If the foreign body is allow’ed to remain, extensive inflam- 
mation and ulceration of the msophagus may ensue. In one case with which I am 
acquainted, the foreign body ultimately penetrated the intervertebral substance, and 
destroyed life by iiiliammation of the znombi-anes and substance of the cord. 

The operation of ccsophagotomy is thus performed. The patient being placed upon his 
back, with the head and shoulders slightly elevated, an incision, about four inches in 
length, should be made on the left side of the trachea, from the thyroid cartilage down- 
wards, dividing the skin and Platysma. The edges of the wound being separated, the Omo- 
hyoid muscle, and the fibres of the Sterno-hyoid and Sterno-thyroid muscles, must be cut 
through; the sheath of the carotid vessels being exposed, should be drawn outwards, and 
retained in that position by retractors ; the^wojmagus will then be exposed, and should 
be divided over the foreign body, which shoKd then be removed. Great care is necessary 
to avoid wounding the thyroid vessels, the thyroid gland, and the laryngeal nerves. 

Structure, The oesophagus has three coats; an external, or museular; a middle, 
or cellular; and an internal, or mucous coat. * 

The muscular coat is composed of two planes of fibres of considerable thick- 
ness, an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged, at the commencement of the tube, in 
three fasciculi; one in front, which is attached to the vertical ridge on the posterior 
surface of the cricoid cartilage; and one at eaeh side, which are continuous with 
the fibres of the Inferior constrictor: as they descend they blend together, and 
form a uniform layer, which covers the outer surface of the tube. 

The circular fibres are continuous above with the Inferior constrictor: their 
direction is transverse at the upper and lower parts of the tube, but oblique in 
the central part. 
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The muscular fibres in the upper part of the cesopliagus are of a red colour, 
and consist chiefly of the striped variety; but below, they consist entirely of the 
involuntary muscular fibre. 

The cellular coat connects loosely the mucous and muscular coats. 

The mucous coat is thick, of a reddish colour above, and pale below. It is 
loosely connected with the muscular coat, and disposed in longitudinal pliem, 
which disappear on distension of the tube. Its surface is studded with minute 
papillae, and it is covered throughout with a thick layer of squamous epithelium. 

The (Esophageal Glands are numerous small compound glands, scattered 
throughout the tube: they are lodged in the submucous tissue, and open upon the 
surface by a long excretory duct. They are most numerous at the lower part of 
the tube, where they form a ring round the cardiac orifice. 

The Abdomen. 

The abdomen is the largest cavity of the trunk of the body, and is separated, 
below, from the pelvic cavity by the brim of the pelvis. It is of an oval form, 
the extremities of the oval being directed upwards {ind downwards; it is wider 
above than below, and measures more in the vertical than in the transverse 
diameter. 

Boundaries, It is bounded in front and at the sides by the lower ribs, the 
Transvcrsales muscles, and venter ilii; behind^ by the vertebral column, and the 
PsojB and Quadrati lumborum muscles; above^ by the Diaphragm; below^ by the 
brim of the pelvis. The muscles forming the boundaries of this cavity are lined 
upon their inner surface l)y a layer of fascia, differently named according to the 
part to which it is attached. 

This cavity contains the greater part of the alimentary canal, some of the 
accessory organs to digestion, the liver, pancreas, and spleen, and the kidneys and 
supra-renal capsules. Most of these structures, as well as the wall of the cavity 
in which they are contained, are covered by an extensive and complicated serous 
membrane, t\io peritoneum. 

The apertures found in the walls of the abdomen, for the transmission of struc- 
tures to or from it, are the umbilicus^ for the transmission (in the fietus) of the 
cr»nbilical vessels; the eaval opening in the Diaphragm, for the transmission of 
the inferior vena cava; the aortic opening y for the passage of the aorta, vena 
azygos, and thoracic duct; and the vesophageal opening y for the oesophagus and 
pneumogastric nerves. BeloWy are two apertures on each side ; one for the 
passage of the femoral vessels, and the other for the transmission of the spermatic 
cord in the^male, and the round ligament in the female. 

Regions. For convenience of description of the viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into certain regions. Thus, if two circular lines are drawn round the body, the 
one parallel with the cartilages of the ninth ribs, and the other with the highest 
point of the crests of the ilia, the abdoBgnal cavity is divided into three zones, an 
upper, a middle, and a lower. If two parallel lines are drawn from the cartilage 
of the eighth rib on each side, down to the centre of Poupart’s ligament, each of 
these zones is subdivided into three parts, a middle and two lateral. 

The middle region of the upper zone is called the epigastric {eiriy over; 
yaarrjpy the stomadh); and the two lateral regions, the right and left hypochon- 
driac (uTTO, under; 'XpvSpot, the cartilages). The central region of the middle 
zone is the umbilical; and* the two lateral regions, the right and left lumbar. 
The middle region of the lower zone is the hypogastric or pubic region; and the 
lateral regions are the right and left inguinal. The parts contained in these 
different regions are the following (fig. 308) : 
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308.— The Befflons of the Abdomen and their Contents. 
(Edge of Costal Cartilages in dotted outline.) 



Right Hypochondriac, 
The right lobe of tlie 
liver and the gall-bladder,’ 
the duodenum, hepatic 
flexure of the colon, upper 
part of the right kidney, 
and right supra-renal cap- 
sule. 


Right Lumbar, 
Ascending colon, lower 
part of the right kidney, 
and some convolutions of 
the small intestines. 


Right Inguinal, 

The caecum, appendix 
caBci, ureter, and spermatic 
vessels. 


Epigastric Region, 
The middle and pylo- 
ric end of the stomach, 
left lobe of the liver and 
lobus t^pigelii, the hepa- 
tic vessels, caBliac axis, 
semilunar .^angliri, pan* 
creas, parts of the aorta, 
vena cava, vena azygos, 
and thoracic duct. 

Umbilical Region, 
The transverse colon, 
part of the great omen- 
tum and mesentery, trans- 
ve^sb part of the duode- 
num, and some convolu- 
tions of the jejunum and 
ileum. 

Hypogastric Region, 
Convolutions of the 
small intestines, the blad- 
der in children, and in 
adults if distended, and 
the uterus during preg- 
nancy. 


Left Hypochondriac. 

The splenic end of 
stomach, the spleen and 
extremity of the pancreas, 
the splenic flexure of the 
colon, upper half of the 
left kidney, and left su- 
p^a-renal capsule. 


Left Lumbar. 

Descending colon, lower 
part of left kidney, and 
some convolutions of the 
small intestines. 


Left Inquinal. 
Sigmoid flexure of the 
colon, ureter, and sper- 
matic vessels. 
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The Peritoneum. 

The peritoneum (jrepvreLve^Vy to extend around) is a serous membrane; and, 
like all membranes of this class, a shut sac. In the female, however, it is not 
completely closed, the Fallopian tubes communicating with it by their free 
extremities; and thus the serous membrane is continuous with their mucous 
lining. 

The peritoneum invests, more or less completely, all the viscera contained in 
the abdominal and pelvic cavities, forming the visceral layer of the membrane; 
it is then reflected upon the internal surface of the parietes of those cavities, 
forming the parietal layer. The free surface of the peritoneum is smooth, moist, 
and covered by a thin, squamous epithelium; its attached surface is rough, being 
connected to the viscera and inner surface of the parietes by means of areolar tissue, 
called the sub-peritoneal areolar tissue. The parietal portion is loosely connected 
with the fascia lining the abdomen and pelvis; hut more closely to the under 
surface of the Diaphragm, and in the middle line of the abdomen. 

In order to trace the reflections of this membrane (fig. 309) (the abdomen having 

309. — ^The Reflections of the Peritoneum, as seen in a vertical 
•Section of the Abdomen. 


V 



been opened), the liver should be raised upwards and supported in that position, 
and the stomach should be depressed, when a thin membranous layer is seen pass- 
ing from the transverse Assure of the liver, to the upper border of the stomach: 
this is the lesser^ or g astro-hepatic omentum. It consists of two thin, delicate 
layers of peritoneum, an anterior and a posterior, between which are contained 
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the hepatic vessels and nerves. Of these two layers, the anterior should first be 
traced, and then the posterior. 

The anterior layer descends to the lesser curvature of the stomach, and covers 
its anterior surface as far as the great curvature; it descends for some distance in 
front of the small intestines, and, returning upon itself to the transverse colon, 
forms the external layer of the great omentum; it then covers the under surface 
of the transverse colon, and, passing to the back part of the abdominal cavity, 
forms the inferior layer of the transverse meso-colon. It may then be traced, in 
front of the duodenum, the aorta, and vena cava, as far as the superior mesenteric 
artery, along which it passes to invest the small intestines, and, returning to the 
vertebral column, forms the mesentery; whilst on either side, it covers the 
ascending and descending colon, and is thus continuous with the peritoneum 
lining the walls of the sibdomen. From the root of the mesentery, it descends 
along the front of the spine into the pelvis, and surrounds the upper part of the 
rectum, which it holds in its position by means of a distinct fold, the meso-rectum. 
Its course in the male and female now difiers. 

In the male^ it forms a fold between the rectum and bladder, the recto-vesical 
fold, and ascends over the posterior surface of the latter organ as far as its summit. 

In X\iQ female, it descends into the pelvis in front of the rectum, covers a small 
part of the posterior wall of the vagina, and is then reflected on to the uterus, the 
fundus and body of which it covers. From the sides of the uterus, it is reflected 
on each side to the wall of the pelvis, forming the broad ligaments; and from its 
anterior surface it ascends upon the posterior wall of the bladder, as far as its 
summit. From this point it may bo traced, as in the male, ascending upon the 
anterior parietes of the abdomen, to the under surface of the Diaphragm; iVom 
which it is reflected upon the liver, forming the upper layer of the coronary, and 
the lateral and longitudinal ligaments. It then covers the upper and under sur- 
faces of the liver, and at the transverse fissure becomes continuous with the 
anterior layer of the lesser omentum, the point from whence its reflection was 
originally traced. 

The posterior layer of the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior surface as far as the great curvature; it 
then descends for some distance in front of the small intestines, and, returning 
upon itself to the transverse coign, forms the internal layer of the great omentuunj- 
it covers the upper surface of the transverse colon, and, passing backwards to the 
spine, forms the upper layer of the transverse meso-colon. Ascending in front 
of the pancreas and crura of the diaphragm, it lines the hack part of the under 
surface of this muscle, from which it is reflected on to the posterior border of the 
liver, forming the inferior layer of the coron.*iry ligament. From the under sur- 
face of the liver, it may be traced to thb transverse fissure, where it is continuous 
with the posterior layer of the lesser omentum, the point from whence its reflec- 
tion was originally traced. 

The space included in the reflections of this layer of the peritoneum, is called 
the lesser cavity of the peritoneum, or cavity of the great omentum. It is bounded, 
in front, by the lesser omentum, the stomach, and the descending part of the great 
omentum; behind, by the ascending part of the great omentum, the transverse 
colon, transverse meso-colon, and its ascending layer ; above, by the liver; and 
below, by the folding of the great omentum. This space communicates with the 
general peritoneal cavity through the foramen of Winslow, which is situated 
behind the right free border of the lesser omentum. 

The Foramen of Winslow is bounded in front by the lesser omentum, enclos- 
ing the vena portaa and the hepatic artery and duct; behind, by jthe inferior 
vena cava; above, by the lobus Spigelii; below, by the hepatic artery curving 
forwards from the cseliac axis. 

This foramen is nothing more than a constriction of the general peritoneal 
cavity at thi^ point, caused by the hepatic and gastric arteries passing forwards 
from the cajliac axis to reach their respective viscera. 
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The viscera thus shown to be almost entirely invested by peritoneum are the 
liver, stomach, spleen, first portion of duodenum, jejunum, and ileum, transverse 
colon, sigmoid flexure, upper end of rectum, uterus, and ovaries. 

Those partially covered- by it are the descending and transverse portions of the 
duodenum, the emeum, the ascending and descending colon, the middle portion of 
the rectum, and the upper part of the vagina and posterior wall of bladder. 

Those receiving no investment from it, arc the lower end of the rectum, the 
neck, base, and anterior surface of the bladder, and the lower part of the 
vagina. 

Numerous folds are formed by the peritoneum, extending between the various 
organs. These serve to hold them in position, and, at the same time, enclose the 
vessels and nerves proceeding to each part. Some of the folds are called 
ligaments^ from their serving to support the organs in position. Others con- 
stitute the mesenteries^ whicli connect certain parts of the intestine with the 
abdominal wall; and lastly, those arc called omenta^ which proceed from one 
viscus to another. 

The Ligamknts, formed by folds of the peritoneum, include those of the liver, 
spleen, bladder, and uterus. They arc described with their respective organs. 

The Omenta are the lesser omentum, the great omentum, and the gastro- 
splenic omentum. 

The Lesser, or Gastro-hepatic Omentum, is the duplicature which extends 
betAveen the transverse fissure of the liver, and the lesser curvature of the 
stomach. It is extremely thin, and consists, as before said, of two layers of 
peritoneum. At the left border, its two layers pass on to the end of the ccsopha- 
gus; but, at the right border, wliere it is free, they are continuous, and form a 
free rounded margin, which contains between its layers the hepatic artery, the 
ductus communis choledocus, the portal vein, lymphatics, and hepatic plexus 
of nerves; all these structures being enclosed in loose areolar tissue, called 
'GUssotCs capsule. 

The Great Omentum {g astro-colic) is the largest peritoneal fold. It consists 
of four layers of peritoneum, tAvo of which descend from the stomach, one from 
its anterior, the other from its posterior surface; these, uniting at its lower 
border, descend in front of the small intestines, as low down as the pelvis; and 
same twp ascend again as far as the transverse colon, Avliere they se[)arate and 
enclose that part of the intestine. These separate layers may be easily demon- 
strated in the young subject, but, in the adult, they are more or less inseparably 
blended. The left border of .the great omentum is continuous with the gastro- 
splenic omentum; its right border extends as far only as the duodenum. The 
great omentum is usually thin, presents a cribriform appearance, and ahvays 
contains some adipose tissue, which, in fat subjects, accumulates in considerable 
quantity. Its use appears to be to protect the intestines from cold, and to facili- 
tate their movement upon each other during their vermicular action. 

The G astro- Splenic Omentum is the fold which connects the concave surface 
of the spleen to the cul-de-sac of the stomach, being continuous by its lower 
border with the great omentum. It contains the splenic vessels and vasa brevia. 

The Mesenteuies arc, the mesentery proper, the mcso-cajcum, the ascending, 
transverse, and descending meso-colfin, and the meso-rectum. 

The Mesentery (pecrov, evrepov), so called from being connected to the middle 
of the cylinder of the small intestine, is the broad fold of peritoneum Avhich 
connects the convolutions of the jejunum and ileum with the posterior wall of the 
abdomen. Its root, the part connected with the vertebral column, is narrow, 
about six in.ches in length, and directed obliquely from the left side of the second 
lumbar vertebra, to the right sacro-iliac symphysis. Its intestinal border is much 
longer; and here its two layers separate, so as to enclose the intestine, and form 
its peritoneal coat. Its breadth, between its vertebral and int('stinal border, is 
about four inches. Its upper border is continuous with the under surface of the 
transverse meso-colon; its lower border.^ with the peritoneum covering the caecum 
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and ascending colon. It serves to retain the small intestines in their position, 
and contains between its layers the mesenteric vessels and nerves, the lacteal 
vessels, and mesenteric glands. 

The Meso-CcBcuniy when it exists, serves to connect the back part of tho 
caecum with the right iliac fossa; more frequently, the peritoneum passes merely 
in front of this portion of the large intestine. 

Tlie Ascending Meso- Colon is the fold which connects the back part of the 
ascending colon with the posterior wall of the abdomen. 

The Descending Meso^ Colon retains the descending colon in connection with 
tho posterior abdominal wall ; more frequently, tho peritoneum merely covers the 
anterior surface and sides of these two portions of the intestine. 

The Transverse Meso-Colon is a broad fold, which connects the transverse 
colon with tho posterior wall of the abdomen. It is formed of the two ascending 
layers of the great omentum, which, after separating to surround the transverse 
colon, join behind it, and are continued backwards to tho s[)ino, where they 
diverge in front of the duodenum, as already mentioned. This fold contains 
between its layers the vessels which supply tho transverse colon. 

The Sigmoid Meso-Colon is the fold of peritoneum which retains the sigmoid 
flexure in connection with the left iliac fossa. 

The Meso-Iiectum is the narrow fold which connects tho upper part of the 
rectum with the front of the sacrum. It contains the haRmorrhoidal vessels. 

The Appendices Kpiploicce are small pouches of the peritoneum filled with 
fat, and situated along the colon and upper part of the rectum. They are chiefly 
appended to the transverse colon. 

Thk Stomach. 

The stomach is the principal organ of digestion. It is the most dilated part 
of the alimentary canal, serving for the solution and reduction of* the food, which 
constitutes the process of chymification. It is situated in the left hypocondriac, 
the epigastric, and part of the right hypocondriac regions,^ Its form is irregularly 
conical, curved upon itself, and presenting a rounded base, turned to the left side. 
It is placed immediately behind the anterior wall of the abdomen, above the 
transverse colon, below the liver and Diaphragm. Its size varies considerably^^ 
different subjects, and also according to its state of distension. When moderately 
full, its transverse diameter is about twelve inches, its vertical diameter about 
four. Its weight, according to Clendcnning, is about four ounces and a half. It 
presents for examination two extremities, two orifices, two borders, and two 
surfaces. 

Its left extremity is called the greater^ or Splenic end. It is the largest part 
of the stomach, and expands for two or three inches to the left of the point of 
entrance of the oesophagus. This expansion is called the great cuUde-sac^ or 
fundus. It lies beneath the ribs, in contact with the spleen, to which it is 
connected by the gastro-splenic omentum. 

The lesser^ or pyloric end^ is much smaller than the preceding, and situated on a 
plane anterior and inferior to it. It lies in contact with the wall of the abdomen, 
the under surface of the liver, and the neck o£ the gall-bladder. 

The {esophageal^ or cardiac, orifice^ communicates with the oesophagus: it is 
the highest part of the stomach, and somewhat funnel-shaped in form. 

The pyloric orifice communicates with the duodenum, the aperture being 
guarded by a valve. 

The lesser curvature extends between the oesophageal and cardiac orifices, 
along the upper border of the organ, and is connected to tho under surface of the 
liver by the lesser omentum. 

Tho greater curvature extends between the same points, along the lower 
border, and gives attachment to the great omentum. The surfaces of the organ 
are limited by these two curvatures. 
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The anterior aurface is directed upwards and forwards, and is in relation with 
the Diaphragm, the under surface of the left lobe of the liver, and, in the 
epigastric region, with the abdominal parietes. 


310.— The Mucous Membrane of the Stomach and Duodenum, with the Bile Ducts, 



The posterior surface is directed downwards and backwards, and is in relation 
with the pancreas and great vessels of the abdomen, the crura of the Diaphragm, 
and the solar plexus. 

The stomach is held in position by the lesser omentui^ which extends from 
the tr Jins verse fissure of the liver to its lesser curvature, and by a fold of peri- 
toneum, which passes from the Diaphragm on to the oesophageal end of the 
stomach, the gastro-phrenic ligament; this constitutes the most fixed point of the 
stomach, whilst the pyloric end Jind greater curvature are the most moveable 
parts; hence, when this organ becomes greatly distended, the greater curvature is 
directed forwards, whilst the anterior and posterior surfaces are directed, the 
former upwards, and the latter downwards. 

Alterations in Position, There is no organ in the body the position and connexions of 
which present such frequent alterations as the stomach. During inspiration it is displaced 
downwards by the descent of the Diaphra^, and elevated by the pressure of the abdo- 
minal muscles during expiration. Its position to the surrounding viscera is also changed, 
according to the empty or distended state of the organ. When empty ^ it occupies only a 
small part of the left hypochondriac region, the spleen lying behind it ; the left lobe of 
the liver covers it in front, and the under surface of the heart rests upon it above, and in 
front, being separated from it by the left lobe of the liver and pericardium. Hence it is, 

I that, in gastralgia, the pain is generally referred to the heart, and is oflen accompanied by 
I palpitation and intermission of the pulse. When the stomach is distended the Diaphragm 
IS forced upwards, contracting the cavity of the chest ; hence the dyspnma complained of 
from inspiration being impeded. The heart is also displaced upwards ; hence the oppres- 
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sion in this region, and the palpitation experienced in extreme distension of the stomach./ 
Pressure from without^ as in the pernicious practice pf tight lacing, pushes the stomach 
down towards the pelvis. In disease, also, the position and connexions of the or^n may 
be greatly changed, from the accumulation of fluid in the chest or abdomen, or when the 
size of any of the surrounding viscera undergoes alteration. 

On looking into the pyloric end of the stomach, the mucous membrane is found 
projecting inwards in the form of a circular fold, the pylorus, leaving a narrow 
circular aperture, about half an inch in diameter, by which the stomach communi- 
cates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrjine of the 
stomaicli, containing its circular muscular fibres, which are hero aggregated into a 
thick circular ring, the longitudinal fibres and serous membrane being continued 
over the fold without assisting in its formation. The aperture is occasionally 
oval. Sometimes the circular fold is replaced by two crescentic folds, placed one 
above and the other below the pyloric orifice; and, more rarely, there is only one 
crescentic fold. 

Structure. The stomach consists of four coats, a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous coat is derived from the peritoneum, and covers the entire surface 
of the organ, excepting along the greater and lesser curvatures, at the points of 
attachment of the greater and lesser omenta; here the two layers of peritoneum 
leave a small triangular space, along which tlie nutrient vessels and nerves 
pass. 

The muscular coat (fig. 31 1) is situated immediately beneath the serous cover- 
ing. It consists of three sets of fibres, longitudinal, circular, and oblique. 


3 1 1. — The Muscular Coat of the Stomach. The Innermost Layer is not seen. 



The longitudinal ^fibres are placed most externally; they arc continuous with 
the longitudinal fibres of the oesopHagus, radiating in a stellate manner from the 
cardiac orifice. They are most distinct along the curvatures, especially the lesser, 
but are very thinly distributed over the surface^. At the pyloric end, they arc 
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more thickly distributed, and coutinuous with the longitudinal fibres of the small 
intestine. 

The circular fibres form a uniform layer over the whole extent of the 
stomach, beneath the longitudinal fibres. At the pylorus, they become thicker, 
and are aggregated into a circuLar ring, which projects into the cavity, and forms, 
with the fold of mucous membrane covering its surface, the pyloric valve. 

The internal or oblique fibres are limited chiefly to the great end of the 
stomach, where they are disposed as a thick uniform layer, and from this point 
they descend obliquely upon its anterior and posterior surfaces, upon which they 
become lost. 

The cellular coat consists of a loose filamentous areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat. It 
supports the blood-vessels previous to their distribution to the mucous membrane; 
hence it is sometimes called the vascular coat. 

The mucous membrane is thick; its surface smooth, soft, and of a pulpy con- 
sistence. During infancy, and immediately after death, it is of a pinkish tinge; 
but in adult life and in old age it becomes of a pale straw or ash-grey colour. It 
is thin at the cardiac extremity, but thicker towards the pylorus. During the 
contracted state of the organ it is thrown into plaits or rugae, which, for the most 
part, have a longitudinal direction, and are most numerous towards the lesser end 
of the stomach and along the greater curvature. These folds are entirely obliter- 
ated when the organ becomes distended. 

Structure of the mucous membrane (fig. 3 1 2). The entire surface of the mucous 


312. — Minute Anatomy of Mucous Membrane of Stomach. 



membrane is covered with small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from i- 100th to i -200th of an inch in diameter. At 
the bottom of the alveoli, as well as in the intervals between them, arc seen the 
orifices of minute tubesjfthc gastric follicles^ which are situated perpendicularly 
side by side, over the entire surface of the mucous membrane. They are short, 
and simply tubular in character towards the cardia, but at the pyloric end they 
are longer, more convoluted, and terminate in dilated saccular extremities, or 
subdivide into from two to six tubular branches. The gastric follicles are 
composed of a homogeneous basement membrane, lined upon its free surface by a 
layer of cells, which differ in their character in different parts of the stomach. 
Towards the pylorus, these tubes are lined throughout with columnar epithelium. 
They are termed the mucous glands^ and are supposed to secrete the gastric 
mucus. In other parts of the organ, the deep part of each tube is filled with 
nuclei, and a mass of granules; above these are a mass of nucleated cells, the 
upper fourth of the tube being lined by columnar epithelium. Those are called 
the peptic glands^ the supposed agents in the secretion of the gastric juice. 

Simple follicles are found in greater or less numbers over the entire surface of 
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the mucous membrane; they are most numerous near the pyloric end of the 
stomach, and especially distinct in early life. The epithelium lining the mucous 
membrane of the stomach and its alveoli is of the columnar variety. 

Vessels and Nerves. The arteries supplying the stomach are the gastric, pyloric 
and right gastro-epiploic branches of the hepatic, the left gastro-cpiploic and vasa 
brevia from the splenic. They supply the muscular coat, ramify in the submucous 
coat, and are finally distributed to the mucous membrane. The veins accompany 
the arteries, and terminate in the splenic and superior mesenteric veins. The 
lymphatics are numerous: they consist of a superficial and deep set, which pass 
through the lymphatic glands found along the two curvatures of the organ. 
The nerves are the terminal branches of the right and left pneumogastric, the 
former being distributed upon the back, and the latter upon the front part of the 
organ. Branches from the sympathetic also supply the organ. 

The S3IALL Intestines. 

The small intestine is that part of the alimentary canal in which the food is 
mixed with the bile and pancreatic juice, and where the separation of the nutri- 
tive principles of the food, the chyle, is effected: this constitutes chylification. 

The small intestine is a convoluted tube, about twenty feet in length, which 
gradually diminishes in size from its commencement to its termination. It is 
contained in the central and lower parts of the abdominal and pelvic cavities, 
surrounded above and at the sides by the large intestine, in relation in front with 
the mesentery and abdominal parietes, and connected to the spine by a fold of 
peritoneum, the mesentery. The small intestine is divisible into three portions; 
the duodenum, jejunum, and ileum. 

The Duodenum has received its name from being about equal in length to the 
breadth of twelve fingers (eight or ten inches). It is the shortest, the widest, 
and the most fixed part of the small intestine; it has no mesentery, and is only 
partially covered by the peritoneum. Its course presents a remarkable curve, 
somewhat like a horse-shoe in form; the convexity being directed towards the 
right, and the concavity to the left, embracing the head of the pancreas. Com- 
mencing at the pylorus, it ascends obliquely to the under surface of the liver; it 
then descends in front of the right kidney, and passes nearly tninsversely across 
the front of the second lumbar vertebra, terminating in the jejunum on the 
side of this bone. Hence the duodenum has been divided into three portions; 
ascending, descending, and transverse. 

The first, or ascending portion^ about two inches in length, is free and move- 
able, and completely invested by the peritoneum. It commences at the pylorus, 
and passes obliquely upwards and backwards to the under surface of the liver. 
It is in relation, above and in front, with the liver and neck of the gall-bladder; 
behind, with the right border of the lesser omentum, the hepatic artery and duct, 
and vena portae. This portion of the intestine is usually found stained with bile, 
especially on its anterior surface. 

The second, or descending portion^ about three inches in length, is firmly fixed 
by the peritoneum and pancreas. It passes from the neck of the gall-bladder 
vertically downwards, in front of the right kidney, as far as the third lumbar 
vertebra. It is covered by peritoneum only on its anterior surface. It is in 
relation, by its anterior surface, with the right arch of the colon and meso-colon; 
by its posterior surface, it is connected to the front of the right kidney by loose 
areolar tissue ; at its inner side is the head of the pancreas, and the common 
choledic duct. The common bile and pancreatic ducts perforate this side of the 
intestine obliquely, a little below its middle. 

The third, or transverse portion^ the longest and narrowest part of the duode- 
num, passes across the front of the spine, ascending from the third to the second 
lumbar vertebra, terminating in the jejunum on the left side of the second lumbar 
vertebra. In front, it is covered by the ascending and descending layers of the 
transverse meso-colon, and crossed by the superior mesenteric vessels; behind, it 
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rests upon the aorta, the vena cava, and the crura of the diaphragm; above it, is 
the lower border of the pancreas, the superior mesenteric vessels passing forwards 
between the two. 

The arteries supplying the duodenum arc the pyloric and superior pancreatico- 
duodenal branches of the hepatic, and the inferior pan(?rcatico-(luodenal branch of 
the superior mesenteric. 

The veins terminate in the gastro-duodenal and superior mesenteric. 

Its nerves are derived from the solar plexus. 

The Jejunum {jejunus^ empty), so called from being usually found empty after 
death, includes the upper two-fifths of the rest of the small intestine. It com- 
mences at the duodenum on the left side of the second lumbar vertebra, and 
terminates in the ileum; its convolutions being chiefly confined to the umbilical 
and left iliac regions. The jejunum is wider, its coats thicker, more vascular, 
and of a deeper colour than those of the ileum; but there is no characteristic 
mark to distinguish the termination of the one, or the commencement of the 
other. 

The Ileum (etXetv, to twist), so called from its numerous coils or convolu- 
tions, includes the remaining three-fifths of the small intestincj, occupying chiefly 
the umbilical, hypogastric, right iliac, and occasionally the pelvic, regions, and ter- 
minating in the right iliac fossa by opening into the inner side of the commence- 
ment of the large intestine. The ileum is narrower, its coats thinner and less 
vascular than those of the jejunum; a given length of it weighing less than the 
same length o(* jejunum. 

Structure. The Wall of the small intestine is composed of four coats; serous, 
muscular, cellular, and mucous. 

The serous coat is derived from the peritoneum. The first, or ascending por- 
tion of the duodenum, is completely surrounded by this membrane; the second, or 
descending portion, is covered by it only in front; and the third, or transverse, 
portion lies behind the ascending and descending layers of the transverse meso- 
colon, by which it is covered in front. The remaining portion of the small 
intestine is completely surrounded by the peritoneum, excepting along the attached 
or mesenteric border of the intestine; here a space is left for the vessels and 
nerves to pass to the intestine. 

MioThe muscular coat consists of two layers of libres, an external or longitudinal, 
and-aff" internal or circular layer. The longitudinal fibres arc thinly scattered 
over the surface of the intestine, and are most distinct along its free border. 
The circular fibres form a thick, uniform layer; they surround the cylinder ot 
the intestine in the greater part of its circumference, but do not form complete 
Tings. The muscular coat is thicker at the upper, than at the lower part of the 
small intestine. 

The cellular, or submucous coat, connects together the mucous and muscular 
layers. It consists of a loose, filamentous, areolar tissue, which forms a nidus for 
the subdivision of the nutrient vessels, previous to their distribution to the mucous 
surface. 

The mucous membrane is thick Jind highly vascular at the upper part of the 
small intestine, but somewhat paler and thinner below. It presents for examina- 
tion the following constituents ; 


Epithelium. lAl* 
^^Valvulae conniventes. 

•mm. 


Simple follicles, /.vr- 

( Duodenal glands, i ' > 
Solitary glands. 

Agminate or Peyer’s glands. 


The Epithelium, covering the mucous membrane of the small intestines, is of 
thq columnar variety throughout. 

The Valvulm Connivehtes (valves of Kerkring) are reduplications or foldings 
of the mucous membrane, containing no muscular fibres. They extend trans- 
versely across the cylinder of the intestine for about one-half or three-fourths of 
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its circumference. The larger folds, are abqut two iiiches in length, and two^ 
thirds of an inch wide at their broadest part;" but the greyer number are of 
smaller size. The larger and smaller folds alternate with each other. They are , 
not fouftd at the commencement of the duodenum, but begin to appear 0,bout dne"" 
or two inches beyond the pylorus. In the lower part of th^ descending portion^ 
below the point where the common choledic and. pancreatic ducts en.ter jthe iijites- ‘ 
tine; they are very large and closely approximated. In the transverse portion^of 
the duodenum and upper half of the jejunum, they are large and numerous; and 
from this point, as far as the middle of the ileum, where they terminate, they 
diminish considerably in size. In the lower half of the iteum, the mucous lining 
is without folds; hence the comparative thinness of this portion of the intestine, 
as compared with the duodenum and jejunum. The valvulro conniventes retard 
the passage of the food along the intestines, and alford a more extensive surface 
for absorption. 

The Villi are minute, highly vascular, 
313.— Two Villi magnified. projecting processes, covering the mucous 

membrane of the small intestine through- 
out its whole extent, and giving to its 
entire surface a beautiful velvety appear- 
ance. In shape, some are triangular and . 
laminated, others conical or cylindrical, 
with clubbed, or filiform extremities. They 
are largest and most numerous in the 
duodenum and jejunum, and become fewer 
and smaller in the ileum. Krause estimates 
their number in the upper part of the 
small intestine, at from fifty to ninety in a 
square lino; and in the lower part, from 
Arf.t.ry forty to seventy; the total number for the 
whole length of the intestine being four 
millions. 

In structure each villus consists of a network of blood and lacteal vessels, with 
granular corpuscles and fat globules in their interstices, enclosed in a thin pro- 
longation from the mucous surface, covered by columnar epithelium, whicL-i: , , 
arranged perpen<licular to the surface. The mode of origin of the lacteals within 
the villi is unknown. 

The Simple Follicles^ or crypts of Lieberkuhn, arc found in considerable 
numbers over every part of the mucous membrane of the small intestine. They 
consist of minute caecal pouches of the mucous membrane, arranged perpendicu- 
larly to the surface, upon which tliey open by small circular apertures. Their 
walls are thin, and lined with columnar epithelium. 

The Duodenaly or Brunner’s glands, are limited to the duodenum and com- 
mencement of the jejunum (lluschke). They are small, flattened, granular bodies, 
imbedded in the submucous areolar tissue, and open upon the surface of the 
mucous membrane by minute excretory ducts. They are most numerous near 
the pylorus. In structure, they are analogous to the salivary glands and 
pancreas. 

The Solitary Glands {glandulm solitariai), are found scattered throughout the 
mucous membrane of the small intestine, but are most numerous in the lower 
part of the ileum. They are small, round, whitish, prominent bodies, about the 
size of a millet-seed, consisting of a closed saccular cavity, having no excretory 
duct, and containing an opaque white secretion. Their free surface is covered 
with villi, and around them is scattered irregularly the orifices of the follicles 
of Lieberkuhn. Their use is not known. 

The Aggregate^ or Peyer’s glands, are largest and most numerous in the ileum. 

In the lower part of the jejunum they are small, of a circular form, and few 
in number, and they are occasionally seen in the duodenum. They consist of 
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314.— Patch of Peyer’s Glands. 
From tliG lower part of the Ileum. 



circular or oval patches, frona twenty to thirty in number, and varying in length 
from. half an inch to four inches. They are placed lengthwise in the intestine, 
covering the portion of the tube most 
^ distant from the attachment of the mesen- 
tery. Each patch is formed of a group of 
small, round, whitish vesicles, covered with 
mhcous membrane. Each vesicle consists 
of a moderately thick external capsule, 
having no excretory duct, and containing 
an opaque white secretion. Each is sur- 
rounded by a zone, or wreath of simple 
follicles, and the interspaces between them 
covered with villi. These vesicles are 
usually closed; but it is supposed they open 
at intervals to discharge the secretion con- 
tained within them. The mucous and sub- 
mucous coats of the intestine are intimately 
adherent, and highly vascular, opposite the 
Peyerian glands. Their use is not known. 

The Large Intestine. 

The large intestine extends from the 
termination of the ileum to the anus. It 
is about five feet in length; being one-fifth 
of the whole extent of the intestinal canal. 

It is largest at its commencement at the 
caecum, and gradually diminishes as far as 
the rectum, where there is a dilatation of 
considerable size, just above the anus. It 
differs from the small intestine in its greater 
size, its more fixed position, and its saccu- 
> lated form. The large intestine, in its 
course, describes an arch, which surrounds 
thfjcon volutions of the small intestine. It 
commences in the right iliac fossa, in a 
dilatation of considerable size, the ciecum. 

It ascends through the right lumbar and 
hypochondriac regions, to the under surlace 
of the liver; passes transversely across the 
abdomen, on the confines of the epigastric 
and umbilical regions, to the left hypochondriac region ; descends through the left 
lumbar region to the left iliac fossa, where it becomes convoluted, and forms the 
sigmoid flexure; finally, it enters the pelvis, and descends along its posterior 
surface to the anus. The large intestine is divided into the caicum, colon, and 
rectum. 


3 1 5. — A portion of the above magnified. 

Orifictu of Liebcrktthn'B FoUicha* 



The CcBcum (ceecus^ blind), is the large blind pouch, or cuUde-sac^ extending 
downwards from the commencement of the large intestine. It is the most dilated 
part of this tube, measuring about two and a half inches, both in its vertical and 
transverse diameters. It is situated in the right iliac fossa, immediately behind 
the anterior abdominal wall, being retained in its place by the peritoneum, which 
passes over its anterior surface and sides; its posterior surface being connected by 
loose areolar tissue with the iliac fascia. Occasionally, it is almost completely 
surrounded by peritoneum, which forms a distinct fold, the meso-cajcum, by which 
it is held in connection with the iliac fossa. This fold allows the caiCum con- 
siderable freedom of movement. Attached to its lower and back part, is the 
appendix vermiformis, a long, narrow, worm-shaped tube, the rudiment of the 
lengthened ciecum found in all the mammalia, except the ourang-outahg and 
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wombat. The appendix Tories from three to six inches in length, its average 
diameter being about equal to that of a goose-quill. It is usually directed 
upwards and inwards behind the caecum, colled upon itself, and terminates 


316. — The Ceecuin and Colon laid open to shew the 
Ilio-Ca3cal Valve, 



in a blunt point, being retained in its position by a fold of peritoneum, which 
sometimes forms a mesentery for it. Its canal is small, and communicates with 
the caecum by an orifice which is sometimes guarded with an incomplete valve. 
Its coats are thick, and its mucous lining furnished with a large number^ of 
solitary glands. „* 

Ilio-Ccecal Valve. The lower end of the ileum terminates at the inner and 
back part of the large intestine, opposite the junction of the emeum with the 
colon. At this point, the mucous membrane forms two valvular folds, which pro- 
ject into the large intestine, and are separated from each other by a narrow 
elongate aperture. This is the ilio-caecal valve {valvula Bauhint), Each fold is 
semilunar in form, and projects vertically inwards, the upper one being attached 
by its convex border to the point of junction of the ileum with the colon; the 
lower segment, the larger, being connected at the point of junction of the ileum 
with the caecum. Their concave margins are free, project into the intestine, 
sepai:ated from one another by a narrow elongated aperture, which has a trans- 
verse direction. At each end of this aperture, the two segments of the valve 
coalesce, and are continued, as a narrow membranous ridge, around the canal of 
the intestine for a short distance, forming the fraena, or retinacula of the valve. 
The left end of this aperture, is rounded: the right end is narrow and pointed. 

Each segment of the valve is formed of a reduplication of the mucous mem- 
brane, and of the circular muscular fibres of the intestine, the longitudinal fibres 
and peritoneum being continued uninterruptedly across from one intestine to the 
other. vWhen these are divided or removed, the ileum may bo drawn outwards, 
and all t^:aces of the valve will be lost, the ileum appearing to open into the large 
intestine by a funnel-shaped orifice of large size. 

The surface of each segment of the valve directed towards the ileum is covered 
with villi, and "presents the characteristic structure of the mucous membrane of 
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the small intestine; whilst that turned towards the large intestine is destitute of 
villi, and marked with the orifices of the numerous tubuli peculiar to this mem- 
brane. These differences in structure continue as far as the free margin of the 
valve. 

When the cascum is distended, the margins of tho opening are approximated, so 
as to prevent any reflux into tlie ileum. 

The Colon is divided into four parts, the ascending, transverse, descending, and 
the sigmoid flexure. 

The ascending colon is smaller than the caecum. It passes upwards from the 
right iliac fossa, to the under surface of the liver, on the right of tho gall- 
bladder, where it bends abruptly inwards to the left, forming the hepatic flexure. 

It is retained in position to the wall of the abdomen by the peritoneum, which 
covers its anterior surface and sides, its posterior surface being connected by 
loose areolar tissue with the Quadratus lumborum and right kidney; sometimes the 
peritoneum almost completely invests it, and forms a distinct but narrow meso- 
colon. It is in relation, in front, with tho convolutions of the ileum and the 
abdominal parietes; behind, it lies on the Quadratus lumborum muscle, and right 
kidney. 

The transverse colon^ the longest part of the largo intestine, passes transversely 
from right to left across the abdomen, opposite the confines of the epigastric and 
umbilical zones, into the left hypochondriac region, where it curves downwards 
beneath the lower end of the spleen, forming its splenic flexure. In its course it 
describes an arch, the concavity of which is directed backwards towards the ver- 
tebral column; hence the name, transverse arch of the colon. This is the most 
moveable part of tho colon, being completely invested by peritoneum and connected 
to the spine behind by a lai*ge and wide duplicaturo of this membrane, the trans- 
verse meso-colon. It is in relation, by its upper surface, with the liver and gall- 
bladder, the great curvature of the stomach, and the lower end of the spleen; by 
its under surface, with the small intestines; by its anterior surface, with the ante- 
rior layers of the great omentum and the abdominal parietes; by its posterior 
surface, with the transverse meso-colon. 

The descending colon passes almost vertically downwards through the left 
hypochondriac and lumbar regions to the left iliac fossa, where it terminates in 
^ tbo sigmoid flexure. It is retained in position by the peritoneum, which covers 
its anterior surface and sides, its posterior surface being connected by areolar 
tissue with the left crus of the Diaphragm, the left kidney, and the Quadratus 
lumborum. It is smaller in calibre and more deeply placed than the ascending 
colon. 

The sigmoid flexure is the narrowest part of the colon; it is situated in the left 
iliac fossa, commencing at the termination of the descending colon, at the margui 
of the crest of the ilium, and terminating in the rectum, opposite the left sacro- 
iliac symphysis. It curves in the first place upwards, and then descends verti- 
cally, and to one or the other side like tho letter f hence its name; and is retained 
in its place by a loose fold of peritoneum, the iliac meso-colon. It is in relation, 
in front, with the small intestines and abdominal parietes; behind, with the iliac 
fossa. 

The Rectum is tho terminal part of tho large intestine, and extends from the 
sigmoid flexure to the anus; it varies in length from six to eight inches, and has 
received its name from being somewhat less flexuous than any other part of tho 
intestinal canal. It commences opposite the left sacro-iliac symphysis, passes 
obliquely downwards from left to right to the middle of the sacrum, forming a 
gentle curve to the right side. Regaining the middle line, it descends in front of 
the lower part of tho sacrum and coccyx, and near the extremity of the latter 
bone inclines backwards to terminate at the anus, being curved both in the lateral 
and antero-posterior directions. The rectum is, therefore, not straight, the upper 
part being directed obliquely from the left side to the median line, the middle 
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portion being curved in the direction of the hollow of the sacrum and coccyx, the 
lower portion presenting a short curve in the opposite direction. The rectum is 
cylindrical, not sacculated like the rest of the large intestine; it is narrower at its 
upper part than the sigmoid flexure, gradually increases in size as it descends, 
and immediately above the anus presents a considerable dilatation, capable of 
acquiring an enormous size. The rectum is divided into three portions, upper, 
middle, and lower. 

The upper portion^ which includes about half the length of the tube, extends 
obliquely from the left sacro-iliac symphysis to the centre of the third piece of the 
sjicrum. It is almost completely surrounded by peritoneum, and connected to the 
sacrum behind by a duplicature of this membrane, the meso^rectum. It is in 
relation behind with the Pyriformis muscle, the sacral plexus of nerves, and the 
branches of the internal iliac artery of the left side, which sep.arate it from the 
sacrum and sacro-iliac symphysis; in front, it is separated, in the male, from the 
posterior surface of the bladder; in the female, from the posterior surface of 
the uterus and its appendages, by some convolutions of the small intestine. 

The middle portion of the rectum is about three inches in length, and extends 
as far as the tip of the coccyx. It is closely connected to the concavity of the 
sacrum, and covered by peritoneum only on the upper part of its. anterior surface. 

It is ill relation, in front, with the triangular portion of the base of the bladder, 
the vesiculae seminales, and vasa deferentia; more anteriorly, with the under sur- 
face of the prostate. In the female, it is adherent to the posterior wall of the 
vagina. 

third portion is about an inch in length; it curves backwards at the fore 
part of the prostate gland, and terminates at the anus. This portion of the intes- 
tine receives no peritoneal covering. It is invested by the Internal sphincter, 
supported by the Levatores ani muscles, and surrounded at its termination by the 
External sphincter. In the male, it is separated from the membranous portion 
and bulb of the urethra by a triangular sjiace; and, in the female, a similar space 
intervenes between it and the vagina. This space forms by its base the peri- 
naeum. 

Structure. The large intestine has four coats, serous, muscular, cellular, and 
mucous. 

The serous coat is derived from the peritoneum, and invests the different nor- ^ 
tions of the large intestine to a variable extent. The ciccum is covered ^’'ly on 
its anterior surface and sides; more rarely it receives a complete investment, and 
is held in its position by a duplicature, the meso-caecum. The ascending and 
descending colon arc usually covered only in front. The transverse colon is 
completely invested, excepting at tlie points corresponding to the attachment of 
the great omentum and transverse meso-colon. The sigmoid flexure is also com- 
pletely surrounded, excepting at the point corresponding to the attachment of the 
iliac meso-colon. The upper part of the rectum is completely invested by the 
peritoneum; the upper portion is covered only on its anterior surface; and the 
lower third is entirely devoid of any serous investment. 

The muscular coat consists of an external longitudinal and an internal circular 
layer of muscular fibres. 

The longitudinal fibres are found as a uniform layer over the whole surface of 
the. large intestine. In the csccum and colon, they are especially collected into 
three flat longitudinal bands, each being about half an inch in width. These 
bands commence at the attachment of the appendix vermiformis to the ca9cuTn: 
one, the posterior, is placed along the attached border of the intestine; tlie ante- 
rior baud, the largest, becomes inferior along the arch of the colon, where it cor- 
responds to the attachment of the great omentum, but is in front in the ascending 
and descending colon and sigmoid flexure; the third, or lateral band, is found on 
the inner side of the ascending and descending colon, and on the under border of 
the transverse colon. These bands are nearly one-half shorter than the other 
parts of tie intestine, and serve to produce those sacculi characteristic of the 
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caecum and colon; accordingly, when they are dissected off, the tube can be 
lengthened, and its sacculated character becomes lost. In the sigmoid flexure, 
the longitudinal fibres become more scattered, and upon its lower pjirt, as well as 
around the rectum, they spread out and form a thick uniform layer. 

The circular fibres form a thin layer over the ca3cum and colon, being espe- 
cially accumulated in the intervals between the sacculi; in the rectum, they form 
a thick layer, especially at its lower end, where they become numerous, and form 
the Internal sphincter. 

The cellular coat connects closely together the muscular and mucous layers. 

The mucous membrane^ in the caecum and colon, is pale, and of a greyish 
or pale yellow colour. It is quite smooth, destitute of villi, and raised into 
numerous crescentic folds, which correspond to the intervals between the sacculi. 
In the rectum, it is thicker, of a darker colour, more vascular, and connected 
loosely to the muscular coat, as in the oesophagus. In its contracted state, the 
lower part of the rectum is thrown into a number of longitudinal folds, similar to 
those in the oesophagus, the larger of which have been called by Morgagni, the 
columns of the rectum. Besides these, the mucous membrane forms three pro- 
minent valvular folds, specially described by Mr. Houston. They are all directed 
obliquely; one is situated near the commencement of the rectum, on the right 
side; another extends inwards from the side of the tube opposite the middle of 
the sacrum; and the third projects backwards from the fore part of the rectum, 
opposite the prostate gland; these folds become effaced when the canal is dis- 
tended. The mucous mt^mbranc of the large intestine presents for examination : 
epithelium, simple follicles, and solitary glands. 
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The epithelium is of the columnar kind. 

The simple follicles are minute tubular prolongations of the mucous membrane, 
arranged perpendicularly, side by side, over its entire surface; they are longer, 
more numerous, and placed in much closer apposition than those of the small 
intestine; and they open by minute rounded orifices upon the surface, giving it a 
cribriform appearance. 

The solitary glands in tlie large intestine, are most abundant in the caecum 
and appendix vermiformis, being irregularly scattered over the rest of the intes- 
tine; they are small, prominent, circular bodies, of a whitish colour, perforated 
upon the central part of their free surface by a minute orifice. 

The Liver. 

The liver is a glandular organ of large size, intended for the secretion of the 
bile. It is situated in the right hypochondriac region, and extends across the 
epigastrium into the left hypochondrium. It is the largest gland in the body, 
weighing from three to four pounds (from fifty to sixty ounces avoirdupois). It 
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measures, in its transverse diameter, from ten to twelve inches; from six to seven 
in its^antero-posterior; and is about throe inches thick at the back part of the 
right lobe, which is the thickest part. 

Its upper surface is convex, directed upwards and forwards, smooth, covered 
by peritoneum, and is in relation with the under surface of the Diaphragm; and 
below, to a small extent, with the abdominal parietes. This surface is divided 
into two unequal lobes, the right and loft, by a fold of peritoneum, the suspensory 
or broad ligament. 

Its under surface is concave, directed downwards and backwards, and in rela- 
tion with the stomach and duodenum, the hepatic flexure of the colon, and the 
right kidney and supra-renal capsule. This surface is divided, by a longitudinal 
fissure, into a right and left lobe. 

The posterior border is rounded and broad, and connected to the Diaphragm liy 
the coronary ligament; it is in relation with the aorta, the vena cava, and the 
crura of the Diaphragm. 

The anterior border is thin and sharp, and marked, opposite the attachment of 
the broad ligament, by a deep notch. In adult males, this border usually corre- 
sponds with the margin of the ribs; but in women and children, it projects usually 
below this point. 

The right extremity of the liver is thick and rounded; whilst the left is thin 
and flattened. 

Changes of Position, The student should make himself acquainted with the different 
circumstances under which the liver changes its position, as they are of importance as a 
guide in determining the existence of enlargement, or other disease of that organ. 

Its position varies according to the posture of the body ; in tlie upright and sitting 
postures, its lower border may be felt beneath the edges of the ribs ; in the recumbent 
posture, it usually recedes beneath the ribs. 

Its position varies with the ascent or descent of the Diaphragm. In a deep inspiration, 
the liver descends below the ribs ; in expiration, it is raised to its ordinary level. Again, 
in emphysema, where the lungs are distended, and the Diaphragm descends very low, the 
liver is pushed down ; but in some other diseases, as phthisis, where the Diaphragm is 
much arched, the liver rises very high up. 

Pressure from without, as in tight lacing, by compressing the lower part of the chest, 
displaces the liver considerably, its anterior edge often extending as low as the crest of 
the ilium ; and its convex surface is often, at the same time, deeply indented from pre^re 
of the ribs. 

Its position varies greatly, according to the greater or less distension of "tue sto- 
mach and intestines. When the intestines are empty, the liver descends in the abdomen ; 
but when they are di.stended, it is pushed upwards. Its relations with surrounding organs 
may also be changed by the growth of tumours, or from collections of fluid in the thoracic 
or abdominal cavities. 

Ligaments. The ligaments of the liver (fig. 318) are five in number: four 
being formed of folds of peritoneum; the fifth, the ligamentum teresy is a round, 
fibrous cord, resulting from the obliteration of the umbilical vein. The ligaments 
are the longitudinal, two lateral, coronary, and round. 

The Longitudinal Ligament (broad, falciform, or suspensory ligament) is a 
broad and thin antero-posterior peritoneal fold, falciform in shape, its base being 
directed forwards, its apex backwards,^> It is attached by one margin to the 
under surface of the Diaphragm, and the posterior surface of the sheath of the 
right Rectus muscle as low down as the umbilicus; by its hepatic margin, it 
extends from the notch on the anterior margin of the liver, as far back as its 
posterior border. It consists of two layers of peritoneum closely united together. 
Its anterior free margin contains between its layers the round ligament. 

The Lateral Ligaments, two in number, right and left, are triangular in shape. 
They are formed of two layers of peritoneum united, and extend from the sides 
of the Diaphragm to the adjacent margins of the posterior border of the liver. 
The left is the longer of the two, and lies in front of the oesophageal opening in 
the Diaphragm; the right lies in front of the inferior vena cava. 

The Coronary Ligament connects the posterior border of the liver to the 
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Diaphragm. It is formed by the reflection of the peritoneum from the Diaphragm 
on to the upper and lower margins of the posterior border of the organ. • The 
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coronary ligament consists of two layers, which are continuous on each side with 
the lateral ligaments; and in front, with the longitudinal ligament. Between the 
layers, a large oval interspace is left uncovered by peritoneum, and connected to 
the Diaphragm by firm areolar tissue. This space is subdivided, near its left 
extremity, into two parts by a deep notch (sometimes a canal), whicli lodges the 
inferior vena cava, and into which open the hepatic veins. 

The Round JAg ament is a fibrous cord, resulting li’om the obliteration of the 
umbilical vein. It ascends from the umbilicus in the anterior free margin of the 
longitudinal ligament, to the notch in the anterior border of the liver, from which 
it mayTbe traced along the longitudinal fissure on the under surface of tlie liver, 
as far back as the inferior vena (!ava. 

Fissures. Five fissures are seen upon the under surface of the liver, which 
serve to divide it into five lobes. They are the longitudinal fissure, the fissure of 
the ductus venosus, the transverse fissure, the fissure for the gall-bladder, and the 
fissure for the vena cava. 

Tlie Longitudinal Fissure is a deep groove, which extends from the notch on 
V the anterior margin of the liver, to the posterior border of the organ. It sepa- 
rates the right and left lobes; the transverse fissure joins it, at right angles, about 
'"'^biie- third from its posterior extremity, and divides it into two parts. The ante- 
: ; rior half is called the umbilical Jissure : it is deeper than the posterior part, and 
lodges the umbilical vein in the foetus, op its fibrous cord (the round* ligament) in 
;ijthe adult. This fissure is often i>artially bridged over by a prolongation of the 
hepatic substance, the pons hepatis. 

The Fissure of the Ductus Venosus is the- back part of the longitudinal 
fissure; it is shorter and shallower than the anterior portion. It lodges in the 
foetus the ductus venosus, and in the adult a slender fibrous cord, the obliterated 
remains of that vessel. 

The Transverse, or Portal Fissure, is a short but deep fissure, about two 
inches in length, extending transversely across the under surface of the right 
lobe, nearer to its posterior than its anterior bordef. It joins, nearly at right 
angles, with the longitudinal fissure. By the older anatomists, this fissure was 
considered the gateway {porta) of the liver; hence the large vein which enters 
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at this point was called the portal vein. Besides this vein, the fissure transmits 
the hepatic artery and nerves, and the hepatic duct and lymphatics. At their 
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entrance into the fissure, the hepatic duct lies to the right, the hepatic artery to 
the left, and most posteriorly the portal vein. 

The Fissure for the Gall-bladder {fossa cystis fellece) is a shallow, oblong 
fossa, placed on the under surface of the right lobe, parallel with the longitudinal 
fissure. It extends from the anterior free margin of the liver, which is occa- 
sionally notched for its reception, to near the right extremity of the transverse 
fissure. 

The Fissure for the Vena Cava is a short deep fissure, occasionally a com- 
plete canal, which extends obliquely upwards from a little behind the r{§ht 
extremity of the transverse fissure, to the posterior border of the organ, ^iere it 
joins the fissure for the ductus venosus. On slitting open the inferior vena cava 
which is contained in it, a deep fossa is seen, at the bottom of which the hepatic 
veins communicate with this vessel. This fissure is separated from the transverse 
fissure by the lobus caudatus; and from the longitudinal fissure by the lobus 
Spigelii. 

Lobes. The lobes of the liver, like the ligaments and fissures, are also five in 
number: the right lobe, the left lobe, the lobus quadratus, the lobus Spigelii, and 
the lobus caudatus. 

The right lobe is much larger than the left; the proportion between them being 
as six to one. It occupies the right hypochondrium, and is separated from the left 
lobe, on its upper surface, by the longitudinal ligament; on its under surface, by 
the longitudinal fissure; and in front, by a deep notch. It is of a quadrilateral 
form, its under surface being marked by three fissures: the transverse fissure, 
the fissure for the gall-bladder, and the fissure for the inferior vena cava; and by 
two shallow impressions, one in front {impressio colica), for the hepatic fiexure of 
the colon; and one behind {impressio renalis\ for the right kidney and supra- 
renal capsule. 

The left lobe is smaller and more flattened than the right. It is situated in the 
epigastric and left hypochondriac regions, sometimes extending as far as the upper 
border of the spleen. It upper surface is convex; its under concave surface rests 
upon the front of the stomach; and its posterior border is in relation with the 
cardiac orifice of the stomach. 
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The Lobus Quadratus^ or square lobe, is situated on the under surface of the 
right lobe, bounded in front by the free margin of the liver; behind, by the trans- 
verse fissure; on the right, by the fissure for the gall-bladder; and, on the left, by 
the umbilical fissure. 

The Lobus Spigelii projects from the back part of the under surface of the 
right lobe. It is bounded, in front, by the transverse fissure; on the right, by 
the fissure for the vena cava; and, on the left, by the fissure for the ductus 
venosus. 

The Lobus CaudatuSy or tailed lobe, is a small elevation of the hepatic sub- 
stance, extending obliquely outwards, from the base of the lobus Spigelii, to the 
under surface of the right lobe. It separates the right extremity of the trans- 
verse fissure from the commencement of the fissure for the inferior cava. 

Vessels, The vessels connected with the liver are also five in number: they 
are the hepatic artery, the portal vein, the hepatic vein, the hepatic duct, and 
lymphatics. 

The Hepatic Artery^ Portal Veiny and Hepatic Duct, accompanied by numerous 
lymphatic vessels and nerves, ascend to the transverse fissure, between the layers 
of the gastro-hepatic omentum; the hepatic duct lying to the right, the hepatic 
artery to the left, and the portal vein behind and between the other two. They 
are enveloped in a loose areolar tissue, the capsule of Glisson, which accompanies 
the vessels in their course through the portal canals, which are hollowed out of 
the interior of the organ. 

The Hepatic Veins convey the blood from the liver. They commence at the 
circumference of the organ, and proceed towards the deep fossa in its posterior 
border, Avhere they terminate by two large, and several smaller branches, in the 
inferior vena cava. 

The hepatic veins have no cellular investment; consequently their parietes are 
adherent to the walk of the canals through which they run: so that, on a section 
of the organ, these veins remain widely open and solitary, and may be easily 
distinguished from the branches of the portal vein, which arc more or less col- 
lapsed^ and always accompanied by an artery and duct. 

The Lymphatics are large and numerous, consisting of a deep and superficial 
set. They have been already described. 

^Nerves, The nerves of the liver are derived from the hepatic plexus of the 
sympaJlietic, from the pneumogastric nerves, especially the left, and from the 
right phrenic. 

Structure, The substance of the liver is composed of lobules, held together by 
an extremely fine areolar tissue, of the ramifications of the portal vein, hepatic 
duct, hepatic artery, liepatic veins, lymphatics, and nerves; the whole being 
invested by a fibrous and a serous coat. 

The serous coat is derived from the peritoneum, and invests the entire surface 
of the organ, excepting at the point corresponding to the attachment of its 
various ligaments, and at the bottom of the difterent fissures, where it is deficient. 
It is intimately adherent to the fibrous coat. 

The fibrous coat lies beneath the serous investment, and covers the entire 
surface of the organ. It is difficult of demonstration, excepting where the serous 
coat is deficient. At the transverse fissure, it is continuous with the capsule of 
Glisson; and, on the surface of the organ, with the areolar tissue separating the 
lobules. 

The Lobules form the chief mass of the hepatic substance: they may be seen 
either on the surface of the organ, or by making a section through the gland. 
They are small granular bodies, about the size of a millet-seed, measuring from 
one-twentieth to one-tenth of an inch in diameter. When divided longitudinally, 
they have a foliated margin, and, if transversely, a polygonal outline. The bases 
of the lobules are clustered round the smallest branches (sub-lobular) of the 
hepatic veins, to which each is connected by means of a small branch, which 
issues from the centre of each lobule (intra-lobular). The remaining part of the 
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surface of each lobule is imperfectly isolated from the surrounding lobules, by a 
thin stratum of areolar tissue, or by the smaller vessels and ducts. 

If one of the hepatic veins be laid 
open, the bases of the lobules may be 
seen through the thin wall of the vein, 
on which they rest, arranged in the form 
of a tessellated pavement, the centre of 
each polygonal space presenting a mi- 
nute aperture, the mouth of a sublobular 
vein. 

Each lobule is composed of a mass of 
cells; of a plexus of biliary ducts; of a 
venous plexus, formed by branches of 
the portal vein; of a branch of an he- 
patic vein (intralobular) ; of minute 
arteries; and probably, of nerves and 
lymphatics. 

The hepatic cells form the chief mass 
of the substance of a lobule, and lie in 
the interspaces of the capillary plexus, 
being probably contained in a tubular 
network, which forms the origin of the 
biliary ducts. The smallest branches of 
the vena portai pass between the lobules, 
around which they form a plexus, the 
interlobular. Branches from this plexus 
enter the lobules, and form a network in 
its circumference. The radicles of the 
portal vein communicate with those of 
the hepatic vein, which occupy the centre of the lobule; and the latter converge 
to form the intralobular vein, which issues from the base of the lobule, and joins 
the hepatic vein. The portal vein carries the blood to the liver, from which the \ 
bile is secreted; the hepatic vein carries from the liver the superfluous blood; 
and the bile duct carries from the liver the bile secreted by the hepatic cells, i 

The Hepatic Cells form the chief mass of each lobule; they are of a more or 
less spheroidal form; but may be rounded, flattened, or many-sided, from mutual 
compression. They vary in size from the 

diameter,, and contain a distinct nucleus in the interior, or even sometimes two. 
In the nucleus is a highly refracting nucleolus, with granules. The cell-contents 
arc viscid, and contain yellow particles, the colouring matter of the bile, and oil 
globules. The cells adhere together by their surfaces, so as to form rows, which 
radiate from the centre towards the circumference of the lobule. These cells are 
the chief agents in the secretion of the bile; and, according to the extensive 
researches of Dr. Beale, lie in a tubular network, which forms the origin of the 
ducts. 

Biliary Ducts, The precise mode of origin of the biliary ducts is uncertain. 
Mr. Kiernan’s original view, confirmed as it is by the researches of Dr. Beale, 
shows that the ducts commence within the lobules, in a plexiform network (lobular 
biliary plexus), in which the hepatic cells lie. The lobular ducts, on leaving the 
lobules, form a plexus (interlobular) between the lobules; and the interlobular 
branches unite into vaginal branches, which lie in the portal canals, with branches 
of the portal vein and hepatic duct. The ducts finally join into two large trunks 
which leave the liver at the transverse fissure. 

The Portal Vein^ on entering the liver at the transverse fissure, divides into 
primary branches, which are contained in the portal canals, together with branches 
of the hepatic artery and duct, and the nerves and lymphatics. In the larger 
portal canals, the vessels are separated from the parietes, and joined to each other. 


Fig. 310. 





H. Longitudinal section of an hepatic vein ; a. por- 
tion of the canal, from which the vein has tieeii 
removed ; h. orifices of ultimate twigs of the vein 
(subdobular), situated in the centre of the lobuies. 
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liOngltudinal section of a small portal rein an' 
canal, after Kicrnan. a. Portions of tlie cani^ 
from which the vein has been removed ; b. side ( 
the portal vein in contact witli the canal ; e. th 
side of the vein which is separated from the cam 
by the hepatic artery and duct, with areolar tlssv 
(Glisson’N capsule); d. internal surface of the poi 
tul vein, thnmgh which is seen the outlines of th 
lobules and the openings of the interlobular vein! 
/. vaginal veins of Kicrnan; g. hepatic arter}i 
h. hepatic duct. 


by a loose cellular web, the capsule of Glisson. The veins, us they lie in the portal 
canals, .give off vaginal branches, which form a plexus (vaginal plexus) in 
Glisson’s capsule. From this plexus, 

and from the portal vein itself, small Fig. 321. 

branches are given off, which pass be- 
tween the lobules (interlobular veins); k ^ 

these cover the entire surface of the rU 
lobules, excepting their bases. The ilo 

lobular branches are derived from the TO 
interlobular veins: they penetrate into V 

the lobule, and form a capillary plexus . ^ 
within them. From this plexus the in- ' 3 ^ r <. i 

tralobuiar vein arises. Y--. 

The Hepatic artery enters the liver at 
the transverse fissure, with the portal x 

vein and hepatic duct, and ramifies with uujM K •/' \ 

these vessels through the portal canals. 

It gives off vaginal brunches, which 

ramify in the capsule of Glisson; and 

other branches which are distributed to 

the coats of the vena porta 3 and hepatic - 

duct. From the vaginal plexus, inter- I.ongltudinal action of a small portal vein an 

lobular branches arc given off, which 

ramify through the interlobular fissures, 

a few branches being distributed to the by the hepatic artery and duct, with arcolartlsso 

I . 1 tt- j. i.\ (Glisson’M capsule); d. internal surface of the poi 

lobules. iviernan supposes that the tal vein, thnmgh which is seen the outlines of th 

brn.nf»bps nf flip lipniifip nrfpvv fprminafp lobules and the openings of the interlobular vein! 

oranenes 01 lue nepaiic aruiy UTminai.e ^ vaginal veins of Kicrnan; g. hepatic artery 

in a capillary plexus which communicates hepatic duct, 

with the branches of the vena portae. 

The Hepatic Veins commence in the interior of each lobule by a plexus, the 
branches of which converge to form the intralobular vein. 

The intralobular vein passes through 
the centre of the lobule, and leaves it at Fig. 322. 

its base to terminate in a sublobular 


The sublobular veins unite with neigh- 
bouring branches to form larger veins, 
and they join to form the large hepa- 
tic trunks, which terminate in the vena 
cava. 


Gall Bladder. 

The gall bladder is the reservoir for 
the bile; it is a conical or pear-shaped 
membranous sac, lodged in a fossa on 
the under surface of the right lobe of the 
liver, and extending from near the right 

extremity of the transverse fissure to the a trauBverse section of a small portal Ciin.al and its 
. •L . « 1 T • vcs»el», after Iviernan. 1 . Portal vein ; 2 . inter- 

anterior free margin of the organ. it is lobulur branches ; 3. branches of the vein, termed 

about, four inches iu length, one inch in ^ 
breadth at its widest part, and holds 
from eight to ten drachms. It is divided 

into a fundus, body, and neck. The fundus^ or broad extremity, is directed 
downwards, forwards, and to the right, and occasionally projects from the anterior 
border of the liver: the body and neck are directed upwards and backwards to the 
left. The gall bladder is held in its position by the peritoneum, which, in the 
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majoritj of cases, passes over its under surface, but it occasionally invests it, and 
is connected to the liver by a kind of mesentery. 

Relations. The body of the gall bladder is in relation by its upper surface with 
the liver, to which it is connected by areolar tissue and vessels; by its under sur- 
face, with the first portion of the duodenum, occasionally the pyloric end of the 
stomach, and the hepatic flexure of the colon. The fundus is completely invested 
by peritoneum; it is in relation, in front, with the abdominal parietes, imme- 
diately below the tenth costal Cartilage; behind, with the transverse arch of the 
colon. The neck is narrow, and curved upon itself like the italic letter f\ at its 
point of connection with the body and with the cystic duct, it presents a well 
marked constriction. 

When the ^1 bladder is distended with bile or calculi, the fundus may be felt through 
the abdominu parietes, especially in an emaciated subject ; the relations of this sac will 
also serve to explain the occasional occurrence of abdominal biliary fistuloe, through which 
biliary calculi may pass out, and of the passage of calculi from the gall bladder into the 
stomach, duodenum, or colon, which occasionally happens. 

Structure. The gall bladder consists of three coats, serous, fibrous and muscular, 
and mucous. 

The external or serous coat is derived from the peritoneum; it completely 
invests the fundus, but covers the body and neck only on their under surface. 

The middle or fibrous coat is a thin but strong fibrous layer, which forms the 
framework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres arc also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

The internal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged of a yellowish brown colour, and is everywhere elevated into 
minute rugm, by the union of which numerous meshes are formed; the depressed 
intervening spaces having a polygonal outline. The meshes are smaller at the 
fundus and neck, being most developed about the centre of the sac. 

Opposite each curve of the neck of the gall bladder, the mucous membrane pro- 
jects inwards so as to form a large valvular fold. The mucous membrane is 
covered by columnar epithelium, and secretes an abundance of thick viscid mucus; 
it is continuous through the hepatic duct with the mucous membrane lining the 
ducts of the liver, and through the ductus communis choledocus with the ifTdcous 
membrane of the alimentary canal. 

The Biliary Ducts are the hepatic, the cystic, and the ductus communis 
choledocus. 

The Hepatic Duct is formed of two trunks of nearly equal size, which issue 
from the liver at the transverse fissure, one from the right and one from the left 
lobe; these unite, and pass downwards and to the right for about an inch and a 
half to join at an acute angle with the cystic duct, to form the common choledic 
duct. 

The Cystic Duct^ the smallest of the three biliary ducts, is about an inch in 
length. It passes obliquely downwards and to the left from the neck of the gall 
bladder, and joins the hepatic duct to form the common duct. It lies in the 
gastro-hepatic omentum in front of the vena cava, the cystic artery lying to its 
left side. The mucous membrane lining its interior is thrown into a series of 
crescentic folds, from five to twelve in number, which project into the duct in 
regular succession, and are directed obliquely round the tube, presenting much the 
appearance of a continuous spiral valve. They exist only in the human subject. 
When the duct has been distended, the interspaces between the folds are dilated, 
BO as to give to its exterior a sacculated appearance. 

The Ductus communis choledocus^ the largest of the three, is the common 
excretory duct of the liver and gall bladder. It is about three inches in length, 
of the diameter of a goose-quill, and formed by the junction of the cystic and 
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hepatic ducts. It descends along the right border of the lesser omentum, behind 
the first portion of the duodenum, in front of the vena portaB, and to the right of 
the hepatic artery; it then passes between* the pancreas and descending portion of 
the duodenum, and running for a short distance .along the right side of the pan- 
creatic duct, near its termination, passes with it obliquely between the mucous and 
muscular coats, the two opening by a common orifice upon the summit of a papilla, 
situated at the inner side of the descending portion of the duodenum, a little 
below its middle. 

Structure, The coats of the biliary ducts arc composed of an external or fibrous 
and an internal or mucous layer. The fibrous coat is composed of a strong areolar 
fibrous tissue. The mucous coat is continuous with the lining membrane of the 
hepatic ducts and gall bladder, and also with that of the duodenum. It is provided 
with numerous glands, the orifices of which are scattered irreguLarly in the larger 
ducts, but in the smaller hepatic ducts are disposed in two longitudinal rows, one on 
each side of the vessel. These glands are of two kinds. Some arc ramified tubes, 
which occasionally anastomose, and from the sides of which saccular dilatations 
are given off; others are small clustered cellular glands, which open either sepa- 
rately into the hepatic duct, or into the ducts of the tubular glands, 

The Pancreas. 

Dissection, The pancreas may be exposed for dissection in three different ways : 1. By 
raising the liver, drawing down the stomach, and tearing through the gastro-hepatic 
omentum. 2. By raising the stomach, the arch of the colon, and great omentum upwards, 
and then dividing the inferior layer of the transverse meso-coTon. 3. By dividing the 
two layers of pentoneum, which descend from the great curvature of the stomach to 
form the groat omentum ; turning this organ upwards, and then cutting through the 
ascending layer of the transverse mesocolon. 

The Pancreas (Trav-Kpia^, all Jiesh) is a conglomerate gland, analogous in its 
structure to the salivary glands. In slnipe, it is transversely oblong, flattened 
from before backwards, and bears some slight resembLance to a h.*immer, its right 
extremity being broad, and presenting a sort of angular bend from above down- 
wards, called tlio head; its left extremity gradually tapers to form the tail, the 
int^,Tmediatc portion being called the bod^. It is situated transversely across the 
postpri/n* wall of the .abdomen, at the back of the epigastric and both hypochon- 
driac regions. Its length varies from six to eight inches, its breadth an inch and 
a half, and its thickness from h.alf an inch to an inch, being thicker at its right 
extremity and along its upper border. Its weight v.aries from two to three and a 
half ounces, but it may rejich six ounces. 

The right extremity or head of the pancreas (fig. 323) is curved upon itself 
from above downwards, and is embr.aced by the concavity of the duodenum. The 
common bile duct descends behind, between the duodenum and pancreas; and the 
pancreatico-duodenal artery descends in front between the same parts. Upon its 
posterior part is a lobular fold of the gl.and, which passes transversely to the left, 
behind the superior mesenteric vessels, forming the posterior part of the canal, in 
which they arc contained. It is sometimes detached from the rest of the gland, 
and is called the lesser pancreas. 

The lesser end or tail of the pancreas is narrow ; it extends to the left as far 
as the spleen, and is placed over the left kidney and supra-renal capsule. 

The body of the pancreas is convex in front, and covered by the ascending 
layer of the transverse mesocolon and the posterior surface of the stomjich. 

The posterior surface is concave, and has the following structures interposed 
between it and the first lumbar vertebra. The superior mesenteric artery and 
vein, and commencement of the vena portae, the vena cava, the aorta, the left 
kidney, supra-renal capsule, and corresponding renal vessels. 

The upper border is thick, and has resting upon it, near its centre, the coeliac 
axis; the splenic artery and vein are lodged in a deep groove or canal in this 
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border; and to tho right, the first part of the duodenum and the hepatic artery 
are in relation with it. 

The lower border^ thinner than tho upper, is separated from the transverse 
portion of tho duodenum by tho superior mesenteric artery and vein; to the left 
of this the inferior mesenteric vein ascends behind it to join tho splenic vein. 

The Pancreatic Ducty Cialled tho canal of Wirsung from its discoverer, extends 
transversely from left to right through the substance of the pancreas, nearer to its 
lower than its upper border, and lying nearer its anterior than its posterior sur- 
face. In order to expose it, the superficial portion of the gland must be removed. 
It commences by an orifice common to it and the ductus communis choledocus 
upon the summit of an elevated papilla, situated at the inner side of tho descending 

323. — The Pancreas and its Relations. 



portion of the duodenum, a little below its middle. Passing very obliquely 
through the mucous and muscular coats, it separates itself from the common 
choledic duct, and, ascending slightly, runs from right to left through the middle 
of the gland, giving off numerous branches, which pass to be distributed to its 
separate lobules. 

Sometimes the pancreatic and common choledic ducts open separately into the 
duodenum. The excretory duct of tho lesser pancreas is called the ductus pan- 
ereaticus minor ; it opens into the main duct near the duodenum, and sometimes 
separately into that intestine, at a distance of an inch or more from the termina- 
tion of the principal duct. 

The pancreatic duct, near the duodenum, is about the size of an ordinary quill; 
its walls are thin, consisting of two coats, an external fibrous and an internal 
mucous; tho latter is thin, smooth, and furnished, near its termination, with a few 
scattered follicles. 

Sometimes the pancreatic duct is double, up to its point of entrance into the 
duodenum. 

In structure^ the pancreas resembles that of the salivary glands; but it is looser 
and softer in its texture. 

The arteries of the pancreas are derived from the splenic, the pancreatico- 
duodenal branch of the hepatic, and the superior mesenteric. 
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Its veins open into the splenic and superior mesenteric veins. 
Its lymphatics terminate in the lumbar glands. 

The nerves are filaments from the splenic plexus. 


The Spleen. 

The spleen is usually classified together with the thyroid, supra-renal glands, 
and thymus, as one of the ductless glands, from its possessing no excretory duct. 
It is of an oblong flattened form, soft, of very brittle consistence, highly vascular, 
of a dark bluish-red colour, and situated in the left hypochondriac region, em- 
bracing the cardiac end of the stomach. It is invested by peritoneum, and 
connected with the stomach by the gastro-splenic omentum. 

Relations, Its external surface is convex, smooth, and in relation with the 
under surface of the Diaphragm, which separates it from the ninth, tenth, and 
eleventh ribs of the left side. 

The internal surface is slightly concave, and divided by a vertical fissure, the 
hilus^ into an anterior or larger, and a posterior or smaller portion. The hilus is 
pierced by several large, irregular apertures, for the entrance and exit of vessels 
and nerves. At the margins of the hilus, the two layers of peritoneum are 
reflected from the surface of the organ on to the cardiac end of the stomach, 
forming the gastro-splenic omentum, which contains between its layers the splenic 
vessels and nerves, and the vasa brevia. The internal surface is in relation, in 
front, witli the great end of the stomach; below, with the tail of the pancreas; 
and behind, with the left crus of the Diaphragm and corresponding supra-renal 
capsule. 

Its upper end^ tlrick and rounded, is in relation with the Diaphragm, to which 
it is connected by a fold of peritoneum, the suspensory ligament. 

Its lower end is pointed; it is in relation with the left extremity of the trans- 
verse arch of the colon. 

Its anterior margin is free, rounded, and often notched, especially below. 

Its posterior margin is rounded, and lies in relation with the left kidney, to 
which it is connected by loose areolar tissue. 

The spleen is held in its position by two folds of peritoneum; one, the gastro- 
splfnic omentum^ connects it with the stomach ; and the other, the suspensory 
ligajpept^ with the under surface of the Diaphragm. 

The size and weight of the spleen are liable to very extreme variations at 
different periods of life, in different individuals, and in the same individual under 
different conditions. In the adult, in whom it attains its greatest size, it is usually 
about five inches in length, three or four inches in breadth, and an inch or an inch 
and a half in thickness, and weighs about seven ounces. At birth, its weight, in 
proportion to the entire body, is almost equal to what is observed in the adult, 
being as 1 to 350 ; whilst in the adult it varies from i to 320 and 400. In old 
age, the organ not only decreases in weight, but decreases considerably in pro- 
portion to the entire body, being as i to 700. The size of the spleen is increased 
during and after digestion, and varies considerably, according to the state of 
nutrition of the body, being large in highly fed, and small in starved animals. 
In intermittent and other fevers, it becomes much enlarged, weighing occasion- 
ally from 18 to 20 pounds. 

Structure, The spleen is invested by two coats ; an external serous, and an 
internal hbrous elastic coat. 

The external, or serous coat, is derived from the peritoneum; it is thin, smooth, 
and in the human subject intimately adherent to the fibrous elastic coat. It 
invests almost the entire organ; being reflected from it, at the hilus, on to the 
great end of the stomach, and at the upper end of the organ on to the Dia- 
phragm. 

The fibrous elastic coat forms the framework of the spleen. It invests the 
exterior of the organ, and at the hilus is reflected inwards upon the vessels in the 
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form of yaginse or sheaths. From these sheaths, as well as from the inner surface 
of the fibro-elastic coat, numerous small fibrous bands, trahec%d<B (fig. 324), are 
given off in all directions; these uniting, constitute the areolar framework of the 
spleen. The proper coat, the sheaths of the vessels, and the trabeculae, consist of 

324. — ^Transverse Section of the Spleen, showing the Trabecular Tissue, 
and the Splenic Vein and its Branches. 



a dense mesh of the white and yellow elastic fibrous tissues, the latter consider- 
ably predominating. It is owing to the presence of this tissue, that the spleen 
possesses a considerable amount of elasticity, admirably adapted for the very 
considerable variations in size that it presents under certain circumstances. In 
some of the mammalia, in addition to the usual constituents of this tunic, are 
found numerous pale, flattened, spindle-slniped, nucleated fibres, like unj^triped 
muscular fibre. It is probably owing to this structure, that the spleen possesses, 
when acted upon by the galvanic current, faint traces of contractility. 

The proper substance of the spleen occupies the interspaces of the areolar 
framework of the organ; it is a soft, pulpy mass, of a dark reddish-brown colour, 
consisting of colourless and coloured elements. 

The colourless elements consist of granular matter ; nuclei, about the size of 
the red blood-discs, homogeneous or granular in structure; and nucleated vesicles 
in small numbers. These elements form, probably, one-half or two-thirds of the 
whole substance of the pulp, filling up the interspaces formed by the partitions of 
the spleen, and lying in close contact with the walls of the capillary vessels, so as 
to be readily acted upon by the nutrient fluid which permeates them. These 
elements form a large part of the entire l>ulk of the spleen in well-nourished 
animals; whilst they diminish in number, and occasionally are not found at all, in 
starved animals. The application of chemical tests shows that they are essen- 
tially a proteine compound. 

The coloured elements of the pulp consist of red blood-globules and of coloured 
corpuscles, either free, or included in cells. Sometimes, unchanged blood-discs 
are seen included in a cell; but more frequently the included blood-discs are 
altered both in form and colour. Besides these, numerous deep-red, or reddish- 
yellow, or black corpuscles and crystals, either single or aggregated in masses, are 
seen difihsed throughout the pulp-substance : these, in chemical composition, are 
closely allied to the hsematin of the blood. 
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Malpighian Corpuscles, On examining the cut surface of a healthy spleen, a 
number of small semi-opaque bodies, of gelatinous consistence, are seen dissemi- 
nated throughout its substance ; these are the splenic or Malpighian corpuscles 
(fig, 325). They may be seen at all periods of life; but they are more distinct in 

325.— The Malpighian Corpuscles, and their Helation with the Splenic Artery 
and its Branches. 



earlpr, than in adult life or old age ; and they .arc inuch smaller in man, than in 
most mammalia. They are of a spherical or ovoid form, vary considerably in 
sizelind number, and are of a semi-opaque whitish colour. They are appended 
to the sheaths of the smaller arteries and their branches, presenting a resemblance 
to the buds of the moss rose. Each consists of a membranous cai)sule, composed 
of fine pale fibres, which interlace in all directions. In man, the capsule is homo- 
geneous in structure, and formed by a prolongation from the sheaths of the small 
arteries to which the corpuscles are attached. The blood-vessels ramifying on 
the surface of the corpuscles, consist of the larger ramifications of the arteries to 
which the sacculus is connected; and also of a delicate capillary plexus, similar 
to that surrounding the vesicles of other glands. These vesicles have also a 
close relation with the veins (fig. 3^6). These vessels, which are of consider- 
able size even at their origin, commence on the surface of each vesicle throughout 
the whole of its circumference, forming a dense venous mesh, in which each of 
these bodies is enclosed. It is probable, that from the blood contained in the | 
capillary network, the material is separated which is occasionally stored up in v 
j their cavity; the veins being so placed as to ciirry off, under certain conditions, 1 
^ those contents that are again to be discharged into the circulation. Each cap- 1 
, sule contains a soft, white, semi-fluid substance, consisting of granular matter, 

, nuclei similar to those found in the pulp, and a few nucleated cells, the composi- 
^tion of which is ^apparently albuminous. These bodies are very largo after the . 

, early periods of digestion, in well-fed animals, and especially in those fed upon j 
I albuminous diet. In starved animals, they disappear altogether. , 

The Splenic Artery is remarkable for its large size, in proportion to the size 
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of the organ; and also for its tortuous course. It divides into from four to six 
branches, which enter the hilus.^of the organ, and ramify throughout its substance 


326.-— One of the Splenic Corpuscles, showing its Relations 
with the Blood-vessels. 



(fig. 327), receiving sheaths from an involution of the external fibrous tunic, 
the same slieaths also investing the nerves and veins. Each branch runs in the 
transverse axis of tlie organ, from witliiii outwards, diminishing in size during its 

327. — Transverse Section of the ITiiman Spleen, showing the Distribution 
of the Splenic Artery and its Branches. 



transit, and giving oflfj in its passage, smaller branches, some of which pass to the 
anterior, otlicrs to the posterior part : these ultimately terminate in the proper 
substhnee of the spleen, in small tufts or pencils of capillaiy vessels, which lie in 
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direct contact with the pulp. Each of the larger branches of the artery supplies 
chiefly that region of the organ in which the branch ramifies, having no anasto- 
mosis with the majority of the other branches. 

The Capillaries^ supported by the minute trabeculae, traverse the pulp in all 
directions, and terminate either directly in the veins, or open into lacunar spaces, 
from which the veins originate. 

The Veins are of largo size, as compared with the size of the organ; and their 
distribution is limited, like that of the arteries, to the supply of a particular part 
of the gland; they ai’o much larger and more numerous than the arteries. They 
originate, ist, as continuations of the capillaries of the arteries; 2nd, by inter- 
cellular spaces communicating with each other; 3rd, by distinct caecal pouches. 
By their junction they form from four to six branches, which emerge from the 
liilus; and these uniting, form the splenic vein, the largest branch of the vena 
portai. 

The Lymphatics form a deep and superficial set; they pass through the 
lymphatic glands at the hilus, and terminate in the thoracic duct. 

The Nerves H|*e derived from branches of the right and left semilunar ganglia, 
and right pneumogastric nerve. 


s s 2 



The Thorax. 


T he Thorax is a Cofiical, osseous framewoi'k, connected with the middle 
region of the spine. It is the largest of the three cavities of the trunk, 
narrow above, broad below, flattened before and behind, and somewhat cordiform 
on a transverse section. 

Boundaries, It is bounded in front by the sternum, the six upper costal 
cartilages, the ribs, and intercostal muscles; at the sides, by the ribs and inter- 
costal muscles; and behind, by the same structures and the dorsal portion of the 
vertebral column. 

The Superior Opening of the thorax is bounded on each side by the first rib; 
in front, by the upper border of the sternum ; and behind, by the first dorsal 
vertebra. It is broader from side to side, than from before backwards; and its 
direction is backwards and upwards. 

The Lower Opening^ or Base^ is bounded in front by the ensiform cartilage; 
behind, by the last dorsal verttibra; and on each side by the last rib, the Dia- 
phragm filling in the intervening space. Its direction is obliquely downwards 
and backwards; so that the cavity of the thorax is much deeper on the posterior, 
than on the anterior wall. It is wider transversely than from before backwards, 
and its general direction is convex towards the chest; but it is more flattened at the 
centre than at the sides, and rises higher on the right than on tlie left side, corre- 
sponding in the dead body to the upper border of the fifth rib, near the sternum, 
on the right side; and to the corresponding part of the sixth rib on the left 
side.** 

The parts which pass through the upper opening of the thorax are, from before 
backwards, the Sterno-hyoid and Sterno-thyroid muscles, the remains of the 
thymus gland, the trachea, oesophagus, thoracic duct, and the Longi colli muscles; 
on the sides, the arteria innomiriata on the right, the left carotid and left Rub- 
clavian arteries, the internal mammary and superior intercostal arteries, the right 
and left venae innominatm, the pncumogiistric, sympathetic, phrenic, and cardiac 
neryes, and the recurrent laryngeal nerve of the left side. The apex of each 
lung, covered by the pleura, also projects through this aperture, a little above the 
margin of the first rib. 

The viscera contained in the thoracic cavity are, the groat central organ of 
circulation, the heart, enclosed in its membranous bag, the pericardium; and the 
organs of respiration, the lungs, invested by the pleurm. 

The Pericardium. 

The pericardium is a conical membranous sac, in which the heart and the 
commencement of the great vessels are contained. It is placed behind the sternum, 
and the cartilages of the fourth, fifth, sixth, and seventh ribs of the left side, in 
the interval between the pleurae. 

Its apex is directed upwards, and surrounds the great vessels about two inches 
above their origin from the base of the heart. Its base is attached to the central 
tendon of the Diaphragm, extending a little farther to the left than the right side. 
In fronty it is separated from the sternum by the remains of the thymus gland 
above, and a littlq loose areolar tissue below; and is covered by the margins of 
the lungs, especially the left. Behiniy it rests upon the bronchi, the oesophagus, and 
the descending aorta. Laterally^ it is covered by the pleurae; the phrenic vessels 
and nerve descending between the two membranes on either side. 
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The Pericardium is a fibro-serous membrane, and consists, therefore, of two 
layers: an external fibrous, and an internal serous. 

The fibrous layer is a strong, dense fibrous membrane. Above, it surrounds 
the great vessels arising from the base of the heart, on which it is continued in 
the fonn of tubular prolongations, which are gradually lost upon their external 
coats; the strongest being that which encloses the aorta. Below, it is attached 
to the central tendon of the Diaphragm, and, on the left, side, to its muscular 
fibres. 

The vessels receiving fibrous prolongations from this membrane are the aorta, 
the superior vena cava, and the pulmonary arteries and veins... 'As- the inferior 
cava enters the pericardium, through the central tendon of the Diaphragm, it 
receives no covering from the fibrous layer. 

The serous layer invests the heart, and is then reflected on the inner surface 
of the pericardium. It consists, therefore, of a visceral and a parietal j)ortion. 
The former invests the surface of the heart, and the commencement of the great 
vessels, to the extent of two inches from their origin; from these it is reflected 
upon the inner surface of the fibrous layer, lining, below, the upper surface of the 
central tendon of the Diaphragm. The serous membrane encloses the aorta and 
pulmonary artery in a single tube; but it only partially covers the superior and 
inferior vena cavae, and the four pulmonary veins. Its inner surface is smooth 
aud glistening, and secretes a thin fluid, which serves to facilitate the movements of 
the contained organ. 

The arteries of the pericardium are derived from the internal mammary, the 
bronchial, the oesophageal, and the phjrenic. 

• Tub Heaut. 

The heart is a hollow muscular organ, of a conical form, placed between the 
lungs, and enclosed in the cavity of the pericardium. ^ 

Position, The heart is placed obliquely in the c^est: the broad attached end, 
or base, is directed upvrards and backwards to the right, and corresponds to the 
interval between the fifth and eighth dorsal vcrtebroci: the apex is directed down- 
wards and forwards to the left, and corresponds to the interspace between the 
cartilages of the fifth and sixth ribs, one inch to the inner side, and two inches 
belojf tjjo left nipple. The heart projects further into the left than into the 
right cavity of the chest, extending from the median line about three inches in 
the former direction, and only one and a half in the latter. Its upixjr border 
would correspond to a line drawn across the sternum, on a level with the upper 
border of the third costal cartilage; and its lower border, to a line drawn across 
the lower end of the same bone, from the costo-xiphoid articulations of the right 
side, to the part corresponding to the apex. Its upper surface is rounded and 
convex, directed upwards and forwards, and formed chiefly by the right ventricle 
and part of the left. Its under surface is flattened, and rests upon the Diaphragm. 
Of its two borders, the right is the longest and thinnest, the left shorter, but 
thick and round. 

Size, The heart, in the adult, measures about five inches in length, three 
inches OTd a half in the broadest p«art of its transverse diameter, * and two inches 
and a half in its antero-postcrior. The prevalent weight, in the male, varies 
from ten to twelve ounces; in the female, from eight to ten: its proportion to the 
body being as i to 169, in males; l to 149, in females. The heart continues 
increasing in weight, and also in length, breadth, and thickness, up to an advanced 
period of life; and this is more marked in men than in women. 

The heart is subdivided by a longitudinal muscular septum, into two lateral 
halves, which are named respectively, from their position, right and left; and a 
transverse constriction divides each half of file organ into two cavities, the upper 
cavity on each side being called the auricle^ the lower the ventricle^ The right 
is the venous side of the heart, receiving into its auricle the dark venous blood 
from the entire body, by the superior and inferior cavie, and coronary sinus. 
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From the auricle, the blood passes into the right ventricle; and from the right 
ventricle, through the pulmonary artery, into the lungs. The blood, arterialissed 
by its passage through the lungs, is returned to the left side of the heart by the 
pulmonary veins, which open into the left auricle; from the left auricle the blood 
passes into the left ventricle, and from the left ventricle is distributed, by the 
aorta and its subdivisions, through the entire body. This constitutes the circula- 
tion of the blood in the adult. 

Ihis division of the heart into four cavities, is indicated upon its surface in the 
form of grooves. Thus, the great transverse groove separating the auricles from 
the ventricles, is called the auriculo^ventricular groove. It is deficient, in front, 
from being crossed by tlie root of the pulmonary artery, and contains the trunk 
of the nutrient vessels of the heart. The auricular portion occupies the base of 
the heart, and is subdivided into two cavities by a median septum. I'he two 
ventricles are also separated into a right and left, by two longitudinal furrows, 
which are situated, one ou its anterior, the other on its posterior surface: these 
extend from the base to the apex of the organ: the former being situated neiirer 
to the left border of the lieart, and the latter to* the right. It follows, therefore, 
that the right ventricle forms the greater portion of the anterior surface of the 
heart, and the left ventricle more of its posterior surface. 

Each of these cavities should now be separately examined. 

Ihe Right Aukicle is a little larger than the left, its walls somewhat thinner, 
measuring about one line; and its cavity is capable of containing about two 
ounces. It consists of two parts, a principal cavity, or sinus, and an appendix 
auricula;). ^ 

Ihe sitius^ is the large quadrangular-shaped cavity, placed between the two 
venae cavas: its walls are extremely thin, and it is connected below with the right 


328.-~The Right Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



ventricle, and internally, witli the left' auricle, being free in the rest of its 
extent. 
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The appendix auriculcB^ so called from its fancied resemblance to a dog’s ear, 
is a small conical muscular pouch, the margins of which present a dentated 
edge. It projects from the sinus forwards and to the left side, overlapping the 
root of the pulmonary artery. 

To examine the interior of the auricle, a transverse incision should be made along its 
ventricular margin, from its right border to the appendix ; and, from the middle of this, a 
second incision should be carried upwards, along tiie inner side of the two vence cavoo. 


The following parts present themselves for examination : 


Openings. 


Superior cava. 

Inferior cava. 

Coronary sinus. Valves 

Foramina Thebesii. 

Aur iculo- ven tricular. 

Relics of Foetal ( Annulus ovalis. 
structure 1 Fossa ovalis. 

Musculi pectinati. 


Eustachian. 

Coronary. 


Openings. The Superior Vena Cava returns the blood from the upper half of 
the body, and opens into the upper and front part of the auricle, the direction of 
its orifice being downwards and forwards. 

The Inferior Vena Cava^ larger than the superior, returns the blood from the 
lower half of the body, and opens into tlie lowest part of the auricle, near the 
septum, the direction of its orifice being upwards and inwards. The direction of 
a current of blood through tlie superior vena cava, would consequently bo towards 
the auriculo- ventricular orifice; whilst the direction of the blood through the 
inferior cava, would be towards the auricular septum. This is the normal 
direction of the two currents in foetal life. 

The Tuberculum Loweri is a Small projection on the right wall of the auricle, 
between the two cavse. This is most distinct in the hearts of quadrupeds: in 
man, it is scarcely visible. It was supposed by Lower, to direct the blood from 
thg superior cava towards the auriculo- ven tricular opening. 

Jhf^ Coronary Sinus opens into the auricle, between the inferior vena caya, 
and the auriculo- ven tricular opening. It returns the blood from the substance of 
the heart, and is protected by a semicircular fold of the lining membrane of the 
auricle, the coronary valve. The sinus, before entering the auricle, is consi- 
derably dilated. Its wall is partly muscular, and, at its junction with the great 
coronary vein, is somewhat constricted, and furnished with a valve, consisting of 
two unequal segments. 

The Foramina Thebesii are numerous minute apertures, the mouths of small 
veins {venee cordis minimce\ which open on various parts of the surface of the 
auricle. They return the blood directly from the muscular substance of the 
heart. Some of these foramina are minute depressions in the walls of the heart, 
presenting a closed extremity. 

The Auriculo- Ventricular Opening is the large oval aperture of communica- 
tion between the auricle and ventricle, to be presently described. 

Valves. The Eustachian Valve is situated between the anterior margin of the 
inferior cava, and the aur iculo- ven tricular orifice. It is semilunar in form, its 
convex margin attached to the wall of the vein; its concave margin, which is 
free, terminating in two cornua, of which the left is attached to the anterior edge 
of the annulus ovalis; the right being lost on the wall of the auricle. 

In the feetusy this valve is of large size, and serves to direct the blood from the 
inferior cava, through the foramen ovale* into the left auricle. 

In the adultj it is occasionally persistent, and may assist in preventing tho 
refiux of blood into the inferior cava: more commonly, it is small, and its free 
margin presents a cribriform, or filamentous appearance: occasionally, it is alto- 
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gcther wanting. It is formed hj a duplicature of the lining membrane of the 
auricle, containing a few muscular fibres. 

The Coronary Valve is a semicircular fold of the lining membrane of the 
auricle, protecting the orifice of the coronary sinus. It prevents the regurgitation 
of blood into tho sinus during the contraction of the auricle. This valve is 
occasionally double. 

Tho Fossa Ovalis is an oval depression, corresponding to tho situation of the 
foramen ovale in the foetus. It is situated at the lower part of the septum 
auricularum, above the orifice of the inferior vena cava. 

The Annulus Ovalis is the prominent oval margin of the foramen ovale. It is 
most distinct above, and at the sides; below, it is deficient. A small slit-like 
valvular opening is occasionfilly found, at tho upper margin of the fossa ovalis, 
which leads upwards, beneiith the annulus, into tho left auricle, it is the remains of 
the aperture between the two auricles in tho foetus. 

The Musculi Pectinati are small, prominent muscular columns, running trans- 
versely across tho inner surface of the appendix auriculas, and adjoining portion 
of the wall of the sinus. They have received the name, from tho fancied 

resemblance they bear to the teeth of a comb. 

The Eight or Anteutor Ventricle is somewhat triangular in form, and 
extends from the right auricle to near the apex. Its anterior or upper surface is 
rounded and convex, and forms the larger part of the front of tho heart. Its pos- 
terior or under surface is flattened, rests u])on tho Diaphragm, and forms only a 
small part of this surface. Its inner wall is formed by the partition between the 
two ventricles, the septum ventriculorum^ the surface of which is convex, and 
bulges into the cavity of the right ventricle. Superiorly, the ventricle forms a 
conical prolongation, the infundihuliimy or conus arteriosuSy from which the pul- 
monary artery arises. The walls of the right ventricle arc thinner than those of 
the left, tho proportion between them Ix^ing as i to 2 (Hizot). The thickest part 
of the wall is at the base, and it gradually becomes thinner towards the ap(‘x. 
Its cavity, which ecjuals that of the left ventricle, is capable of containing about 
two fluid ounces. 


To examine its interior, an incision should bo made a little to the right of the anterior 
ventricular groove from tlie pulmonary artery to the apex of the heart, and from thajico 
carried up along tho right border of tho ventriclo, as far as the auriculo-ve^tripular 
opening. 


The following parts present themselves for examination; 


Openings 
Valves . 


{ Auriculo-ventricular. 

Opening of tho Pulmonary Artery. 

( Tricuspid. 

Semilunar. 


And a muscular and tendinous apparatus connected with the tricuspid valves. 

Columnar carnese. Chordm tendineso. 

The Auriculo- Ventricular Orifice is the large oval aperture of communication 
between the auricle and ventricle. It is situated at the base of the right ventriclo, 
near the right border of the heart, and corresponds to the sternum between tho 
third costal cartilages. The opening is about an inch in diameter, oval from side to 
side, surrounded by a fibrous ring, covered by the lining membrane of the heart, and 
is rather larger than tho corresponding aperture on the left side, being sufliciently 
large to admit the ends of three fingers. It is guarded by tho tricuspid valve. 

The Opening of the Pulmonary Artery is circular in form, and situated at tho 
summit of the conus arteriosus, close to the septum ventriculorum. It is placed 
on the left side, and in front of the auriculo-ventricular opening, upon the anterior 
aspect of tho heart, and corresponds to the upper border of the third costal carti- 
lage of the left side, close to the sternum. Its orifice is guarded by the semilunar 
valves. 
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The Tricuspid Valve consists of three segments of a triangular or trapezoidal 
shape, formed by a duplicaturc of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, according to Kiirschner and Senac, 
muscular fibres. These segments are connected by their bases to the auriculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous 
annular membrane, wliicli is attached around the margin of the auriculo-vcntricular 
opening, their free margin and ventricular surfaces afibrding attachment to a number 
of delicate tendinous cords, the chordee tendinecs. The largest of these three seg- 
ments is placed towards the left side of the auriculo-ventricular opening inter- 
posed between it and the pulmonary artery, so as to prevent the filling of that 
tube during the distension of the ventricle. Another segment corresponds to tho 
front of the ventricle; and a third to its posterior wall. The central part of each 
segment is thick and strong; and tho lateral margins thin and indented. Tho 
chordae tendinem arc connected with the adjacent margins of the principal seg- 
ments of the valve, and are further attached to each segment in the following 
manner: i. Three or four reach the attached margin of each segment, where they 
are continuous with tho auriculo-vcntricular tendinous ring. 2. Others, four to 
six in number, are attached to the central thickened part of each segment. 3. The 
most numerous and finest are connected with the marginal portion of each 
segment. 

The Colamnce Carnece arc the rounded muscular columns which are ob- 
served projecting from the whole of the inner surface of the ventricle, excepting 
the infundibulum, and interlacing in every direction. They may be classified 
according to their mode of connection with tho ventricle, into three sets. The 
first set merely form prominent ridges on the inner surface of the ventricle, being 
attached their entire length on one side, as well as by their extremities. Tho 
second set are attached by their two extremities, but are free in the rest of their 
extent; whilst the tliird set {columnoi papillares), three or four in number, are 
attached by one extremity to the wall of tho heart, the opposite extremity 
giving insertion to the chordee tendine<e. 

The Semilunar Valves, three in number, guard the orifice of tho pulmonary 
artery. They consist of three semicircular folds, foi’ined by a duplicaturo of tho 
lining membrane, strengtliened by fibrous tissue. They arc attiached, by their 
convex margins, to the wall of the artery, at its junction with the ventricle, the 
straiglit border being free, and directed upwards in the course of tho vessel, 
against the sides of which they are pressed during the passage of the blood along 
its canal. The free margin of each valve is somewhat thicker than the rest, and 
strengthened by a bundle of tendinous fibres; it presents, at its middle, a small 
projecting fibro-cartilaginous nodule, called corpus Arantii, From this nodulo 
tendinous fibres radiate through the valve to its attached margin, and these fibres 
form a constituent part of its substance throughout its whole extent, excepting 
two narrow lunated portions, placed one on either side of the nodule, immediately 
behind tho free margin; hero the valve is thin, and formed merely by the lining 
membrane. During the passfige of the blood along the pulmonary artery, these 
valves are pressed against the sides of its cylinder, and the course of the blood 
along the tube is uninterrupted; but during tho ventricular diastole, when tho 
current of blood along the pulmonary artery is checked, and partly thrown back 
by its elastic walls, these valves become immediately expanded, and effectually 
close tho entrance of the tube. When the valves are closed, the lunated portions 
of each are brought into contact with one another by their opposed surfaces, the 
throe fibro-cartilaginous nodules filling up tho small triangular space that would 
be otherwise left by the approximation of three semilunar folds. 

Between the semilunar valves and the commencement of the pulmonary artery 
are three pouches or dilatations, one behind each valve. These are the pulmonary 
sinuses {sinuses of Valsalva), Similar sinuses exist between tho semilunar valves 
and the commencement of the aorta; they are larger than the pulmonary sinuses. 

The Leb't Auricle is rather smaller but thicker than the right, measuring about 
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one line and a half ; it consists of two parts^ a principal cavity or sinus, and an 
appendix auriculae. 

The sinus is cuboidal in form, and concealed in front by the pulmonary artery 
and aorta; internally, it is separated from the right auricle by the septum auricu- 
larum; and behind, it receives on each side the pulmonary veins, being free in the 
rest of its extent. 

The appendix auricula is somewhat constricted at its junction with the auricle; 
it is longer, narrower, and more curved than that of the right side, and its mar- 
gins more deeply indented, presenting a kind of foliated appearance. Its direction 
is forwards towards the right side, overlapping the root of the pulmonary 
artery. 

In order to examine its interior, a horizontal incision should bo made along the attached 
border of the auricle to the ventricle, and from the middle of tliis a second incision should 
be carried upwards. 

The following parts then present themselves for examination : 

The Openings of the four Pulmonary Veins. 

Auriculo- Ventricular Opening. 

Musculi Pcctinati. 

The Pulmonary Veins, four in number, open two into the right, and two into 
the left side of the auricle. The two left veins frequently tcrinmate by a corniiion 
opening. They are not provided with valves. 

3119. — ^Tho Left Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



The Auriculo^ Ventricular Opening is the largo oval aperture of communication 
between the auricle and ventricle. It is rather smaller than the corresponding 
opening on the opposite side. 
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The Musculi PeetinaH are fewer in number and smaller than on the right side; 
they are confined to the inner Burface of the appendix. 

On the inner surface of the septum auricularum may bo seen a lunated impres- 
sion, bounded below by a crescentic ridge, the concavity of which is turned 
upwards. It corresponds to the foramen ovale in the foetus. This depression is 
just above the fossa ovalis in the right auricle. 

The Left Ventkicle is longer and more conical in shape than the right ven- 
tricle. It forms a small part of the left side of the anterior surface of the heart, 
and a considerable part of its posterior surface. It also forms the apex of the 
heart by its projection beyond the right ventricle. Its walls are much thicker 
than those of the right ventricle, the proportion being as 2 to l (Bizot). They 
are also thickest in the broadest part of the ventricle, becoming gradually thinner 
towards the base, and also towards the apex, which is the thinnest part. 

Its cavity should bo opened by making an incision through its anterior w^l along the 
loft side of the ventricular septum, and carrying it round the apex and along its postenor 
surface to the auiiculo-ventricular opening. 


The following parts present themselves for examination: 


^ . ( Auriculo-ventricular. 

Aortic. 

Chordae tendineae. 


Valves. 


Mitral. 

Semilunar, 


Columnae carneae. 


The Auriculo-ventricular Opening is placed behind, and to the left side of, 
the aortic orifice. This opening is a little shialler than the corresponding aper- 
ture of the opposite side; and, like it, is broader in the transverse, than in the 
antero-posterior diameter. Its position corresponds to the centre of the sternum. 

It is surrounded by a dense fibrous ring, covered by the lining membrane of the 
heart, and is guarded by the mitral valve. • • i 

The Aortic Opening is a small circular aperture, in front and to the right side^ 
of the auriculo-ventricular, from which it is separated by one of the segments of 
the mitral valve. Its orifice is guarded by the semilunar valves. Its position 
corresponds to the junction of the third left costal cartilage with the sternum. 

The Mitral Valve is attached to the circumference of the auriculo-ventricular 
orlfic^ in the same way that the tricuspid valve is on the opposite side. It is 
formed by a duplicature of the lining membrane, strengthened by fibrous tissue, 
and contains a few muscular fibres. It is larger in size, thicker, and altogether 
stronger tlnui the tricuspid, and consists of two segments of unequal size. I he 
larger segment is placed in front, between the auriculo- ventricular and aortic 
orifices, and is said to prevent the filling of the aorta during the distension of the 
ventricle. Two smaller segments are usually found at the angle of junction of 
the larger. The mitral valves are furnished with numerous chordaj tendineas; 
their mode of attachment is precisely similar to those on the right side; but they 
are thicker, stronger, and less numerous. 

The Semilunar Valves surround the orifice of the aorta; they are similar in 
structure, and in their mode of attachment, to those of the pulmonary artery. 
They are, however, larger, thicker, and stronger than those of the right side; 
the lunulas arc more distinct, and the corpora Arantii larger and more prominent. 
Between each valve and the cylinder of the aorta is a deep depression, the sinus 
aortici (sinuses of Valsalva); they are larger than those at the root of tlu* pulmo- 
nary artery. 

The Columns Carnece admit of a subdivision into three sets, like those upon 
the right side; but they are smaller, more numerous, and present a dense inter- 
lacement, especially at the apex, and upon the posterior wall. Those attached by 
one extremity only, the musculi papillares^ are two in number, being connected 
one to the anterior, the other to the posterior wall; they are of large size, and 
terminate by free rounded extremities^ from which the chordae tendineae arise. 

The Endocardium is the serous membrane which lines the internal surface of 
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the heart; it assists in forming, by its reduplications, the valves contained in this 
organ, and is continuous with the lining membrane of the great blood-vessels. 
It is a thin, smooth, transparent membrane, giving to the inner surface of the 
heart its glistening appearance. It is more opaque on the left, than on the right 
side of the heart, thicker in the auricles than in the ventricles, and thickest in the 
left auricle. It is thin on the musculi pectinati, and on the columnsB carncse; but 
thicker on the smooth part of the auricular and ventricular walls, and on the tips 
of the musculi papillares. 

Structure. The heart consists of muscular fibres, and of fibrous rings which 
serve for their attachment. 

The Fibrous Rings surround the auriculo- ventricular and arterial orifices: they 
are stronger upon the . left, than on the right side of the heart. The auriculo- 
ventricular rings serve for the attachment of the muscular fibres of the auricles 
and ventricles, and also for the mitral and tricuspid valves; the left one is closely 
connected, by its right margin, with the aortic arterial ring. Between these and 
the right auriculo- ventricular ring, is a fibro-cartilaginous mass; and in some of 
the larger animals, as the ox and elephant, a portion of bone. 

The fibrous rings surrounding the arterial orifices, serve for the attachment of 
the great vessels and semilunar valves. Each ring receives, by its ventricular 
margin, the attachment of the muscular fibres of the ventricles ; its opposite 
margin presents three deep semicircular notches, within which the middle coat 
of the artery (which presents three convex semicircular segments) is firmly fixed; 
the attachment of the artery to its fibrous ring being strengthened by the thin 
cellular coat and serous membrane ‘externally, and by the endocardium within. 
It is opposite the margins of these semicircular notches, in the arterial rings, that 
the endocardium, by its reduplication, forms the semilunar valves, the fibrous 
structure of the ring being continued into each of the segments of the valve at 
this part. The middle coat of the artery in this situation is thin, and the sides of 
the vessel dilated to form the sinuses of Valsalva. 

The Muscular Structure of the heart consists of bands of fibres, which present 
an exceedingly intricate interlacement. They are of a deep red colour, involun- 
tary, but marked with transverse strias. 

The muscular fibres of the heart.admit of a subdivision into two kinds; thq^so 
of the auricles, and those of the ventricles ; which arc quite independent qf qne 
another. 

Fibres of the Auricles. These are disposed in two layers; a superficial layer 
common to both cavities, and a deep layer proper to each. The superjicinl fibres 
are most distinct on the anterior surface of the auricles, across the bases of whicli 
they run in a transverse direction, forming a thin, but incomplete, layer. Some 
of these fibres pass into the septum auricularum. The internal or deep fibres 
proper to each auricle consist of two sets, looped, and annular fibres. The looped 
fibres pass upwards over each auricle, being attached by both extremities to the 
corresponding auriculo- ventricular rings, in front and behind. The annular fibres 
surround the whole extent of the appendices auricula;, and are continued upon 
the walls of the vena3 cavae and coronary sinus on the right side, and upon the 
pulmonary veins on the left side, at their connection with the lieart. In the 
appendices, they interlace with the longitudinal fibres. 

Fibres of the Ventricles. These, as in the auricles, are disposed in layers, some 
of which are common to both ventricular cavities, whilst others belong exclusively 
to one ventricle, the latter being chiefly found towards the base of the heart. 
The greater majority of these fibres are connected by both ends with the auriculo- 
ventricular . fibrous rings, either directly or indirectly through the chordaa ten- 
dincae; some, however, are attached to the fibrous rings surrounding the arterial 
orifices. 

The superficial fibres are either longitudinal, or more commonly oblique or 
spiral in their direction, and towards the apex are arranged in the form of twisted 
loops; the deeper fibres are circular. 
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The ^tVaZ fibres are disposed in layers of various degrees of .thickness: the 
most superficial, on the front of the ventricles, run obliquely from right to left, 
and from above downwards. On the back of the ventricles they are directed 
more vertically, and pass from left to right. 

The superficial fibres coil inwards at the apex of the heart, around which 
they are arranged in a whorl-like form, called the vortex^ dipping beneath tho 
edge of the deeper and shorter layers. If these fibres are carefully uncoiled, in 
a heart previously boiled, the cavity of the left, and then that of the right ven- 
tricle, will be exposed at this point. Tho layers of fibres successively met with, 
have a similar arrangement; the more superficial and longer turning inwards, and 
including the deeper and shorter bands. All these fibres ascend and spread out 
upon the inner surface of the ventricles, forming the walls, the septum, and tho 
musculi papillares, which project from these cavities; and they are finally in- 
serted into the auriculo- ventricular fibrous rings, or, indirectly, through tho 
chordse tendinese. Of these spiral fibres, some enter at the interventricular 
furrows, and surround either ventricle singly; others pass across the furrows and 
embrace both cavities. On tracing those which form the vortex, back into tho 
interventricular septum, they become interlaced with similar fibres from tho right 
ventricle, and ascend vertically upon the right side of tho septum, as far as its 
base, in the form of a long and broad band. 

Circular Fibres, The circular fibres are situated deeply in tho substance of 
the heart ; towards the base they enter the anterior and posterior longitudinal 
furrows, so as to include each cavity singly, or, passing across them, surround 
both ventricles, more fibres passing across tho posterior than the anterior furrow. 
They finally ascend in the substance of the ventricle, to bo inserted into the fibrous 
rings at its base. 

Vessels and Nerves, The arteries supplying tho heart, are the anterior and 
posterior coronary. 

The veins accompany tho arteries, and terminate in the right auricle. They 
are the great cardiac vein, the small, or anterior cardiac veins, and tho venai 
cordis minimsB {vence Thehesii), 

The lymphatics terminate in the thoracic and right lymphatic ducts. 

The nerves are derived from the cardiac plexuses, which are formed partly 
frpm the spinal, and partly from the sympathetic system. In their distribution 
tlu;ouo;hout its substance, they are furnished with small ganglia, which have been 
figured both by Remak and Lee. 

Peculiarities in the Vascular System of the F(Etus. 

Tho chief peculiarities in tho heart of the foetus, are the direct communication 
between the two auricles by the foramen ovale, and the large size of tho 
Eustachian valve. There are also several minor peculiarities. Thus, the posi- 
tion of the heart is vertical until the fourth month, when it commences to assume 
an oblique direction. Its size is also very considerable, as compared with the 
body, the proportion at tho second month being as i to 50: at birth, it is as 
I to 120: whilst, in tho adult, the average is about i to 160. At an early 
period of foetal life, the auricular portion of the heart is larger than the ventricu- 
lar, the right auricle being more capacious than the left ; but, towards birth, the 
ventricular portion becomes tho larger. The thickness of both ventricles is, at 
first, about equal; but, towards birth, tho left becomes much the thicker of tho 
two. 

The Foramen Ovale is situated at the lower and back part of the septum 
auricularum. It attains its greatest size at the sixth month. 

The Eustachian Valve is developed from the anterior border of the inferior 
vena cava, at its entrance in the auricle, and, rising up on the left side of the 
opening of this vein, serves to direct the blood from the inferior vena cava 
through the foramen ovale into the left auricle. 
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The peculiarities in the arterial system of the foetus are the commnni^tion 
between the pulmonary artery and descending aorta^ by means of the ductus 
arteriosus, and the communication between the common iliac arteries and the 
placenta, by the umbilical arteries. 

The Ductus Arteriosus is a short tube, about hatf an inch in length at birth, 
and of the diameter of a goose-quill. It connects the left branch of the pulmo- 
nary artery with the termination of the arch of the aorta, just beyond the origin 

330. — ^Plan of the Foetal Circulation. 



In this plan the figured arrows represent the kind of blood, aa well as the direction 

which it ties in the vessels. Thus— arterial blood is figured e>; venous blood, 

^ ; mixed (arterial and venous blood), 
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of the left flubclovian artery. It serves to conduct the chief part of the blood of 
the right yeiitricle into the descending aorta. 

Th^ Umhil^caly or Hypogastric Arteries^ arise from the internal iliacs, in 
addition to the usual branches given off from these vessels in the adult. Ascend- 
ing along the sides of the bladder to its fundus, they pass out of the abdomen at 
the umbilicus, and are continued along the umbilical cord to the placenta, coiling 
round the umbilical vein. They return the blood to the placenta which has 
been circulated in the system of the foetus. 

The peculiarity in the venous system of the foetus is the communication^ 
established between the placenta, and the liver and portal vein, through the um- 
biileal vein, and with the inferior vena cava by the ductus venosus. 

Fostal Circulation. 

The arterial blood destined for the nutrition of the foetus, is carried from the 
placenta to the foetus, along the umbilical cord, by the umbilical vein. The 
umbilical vein enters the abdomen at the umbilicus, and passes upwards along the 
free margin of the suspensory ligament of the liver, to the under surface of this 
organ, where it gives off two or three branches to the left lobe; and others to the 
lobus quadratus jind lobus Spigelii. At the transverse fissure, it divides into two 
branches; of these, the larger joins the portal vein, and enters the right lobe: the 
smaller branch continues onwards, under the name of the ductus venosus, and 
joins the inferior vena cava. The blood, therefore, which traverses the umbilical 
vein, reaches the inferior cava in three different ways. The greater quan- 
tity circulates through the liver with the portal venous blood, before entering the 
cava by the hepatic veins: some enters the liver directly, and is also returned to 
the inferior cava by the hepatic veins: the smaller quantity passes directly into the 
vena cava, by the ductus venosus. 

In the inferior cava, the blood carried by the ductus venosus becomes mixed 
with that returning from the lower extremities and viscera of the abdomen. It 
enters the right auricle, and, guided by the Eustachian valve, passes through the 
for.nmen ovale into the left auricle, whore it becomes mixed with a small quantity 
of blood returned from the lung by the pulmonary veins. From the left auricle 
it passes into the left ventricle; and, from the left ventricle, into the aorta, from 
wffence it is distributed almost entirely to the head and upper extremities, a small 
quantity being probably carried into the descending aorta. From the head and 
upper extremities, the blood is returned by the branches of the superior vena cavn 
to the right auricle, where it becomes mixed with a small portion of the blood 
from the inferior cava. From the right auricle, it descends over the Eustachian 
valve into the right ventricle; and, from tlie right ventricle, into the pulmonary 
artery. The lungs of the foetus being solid, and almost impervious, only a small 
quantity of blood is distributed to them by the right and left pulmonary arteries, 
which is returned by the pulmonary veins to the left auricle; the greater part 
passes through the ductus arteriosus into the commencement of the descending 
aorta, where it becomes mixed with a small quantity of blood transmitted by the 
left ventricle into the aorta. Along this vessel it descends to supply the lower 
extremities and viscera of the abdomen and pelvis, the chief portion being, how- 
ever, conveyed by the umbilical arteries to the placenta. 

From the preceding account of the circulation of the blood in the foetus, it will 
be seen: 

1. That the placenta serves the double purpose of a respiratory and nutritive 
organ, receiving the venous blood from the foetus, and returning it again re- 
oxygenated, and charged with additional nutritive material. 

2. That nearly the whole of the blood of the umbilical vein traverses the liver 
before entering the inferior cava; hence the enormous size of this organ, espe- 
cially at an early period of foetal life. 

' 3, That the right auricle is the point of meeting of a double current, the 



640 


THE THORAX. 

blood in the inferior cava being guided by the Eustachian valve into the loft 
auricle, whilst that in the superior cava descends into the right ventricle. At an 
early period of foetal life, it is highly probable, that the two streams are quite 
distinct; for the inferior cava opens almost directly into the left auricle, and the 
Eustachian valve would exclude the current alohg^the tube from entering the 
right ventricle. At a later period, as the separation between the two auricles 
becomes more distinct, it seems probable that some slight mixture of the two 
streams must take place. 

#'3. The blood carried from the placenta to the foetus by the ^umbilical vein, 
mixed with the blood from the inferior cava, passes almost directly to the arch of 
the aorta, and is distributed by the branches of this vessel to the head and upper 
extremities; hence the largo size and perfect development of these parts at birth. 

4. The blood contained in the descending aorta, chiefly derived from that 
which has already circulated through the head and limbs, together with a small 
quantity from the left ventricle, is distributed to the lower extremities; hence the 
small size and imperfect development of these parts at birth. 

Changes in the Vascular System at Birth. 

At birth, when respiration is established, an increased amount of blood from 
the pulmonary artery passes through the lungs, which now perform their office as 
respiratory organs,'j^d, at the same time, the placental circulation is cut oif. 
The foramen ovale necomes gradually closed in by about the tenth day after birth, 
a valvular fold rises up on the left, side of its margin, and ultimately above its 
upper part; this valve becomes adherent to the margins of the foramen for the 
greater part of its circumference, but above a valvular opening is left between the 
two auricles, which sometipics remains persistent. 

The ductus arteribsus begins to contract immediately after respiration is estab- 
lished, becomes completely closed from the fourth to the tenth day, and ultimately 
degenerates into an impervious cord, which serves to connect the loft pulmonary 
artery to the concavity of the arch of the ^rta. 

Of the umbilical or hypogastric arteries^ their commencement forms the trunk 
of the corresponding internal iliac; the portion continued on to the bladder 
remains pervious, as the superior vesical artery; and the part between the fundus 
of the bladder and the umbilicus becomes obliterated between the second and fifth 
days after birth, and forms the anterior true ligament of this viscus. 

The umbilical vein and ductus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords; the 
former becoming the round ligament of the liver, the latter, the fibrous cord, 
which, in the adult, may bo traced along the fissure of the ductus venosus to the 
inferior cava. 



Organs of Voice and Respiration. 

The Laryxx. 

Larynx is tlic organ of voice, placed at the upper part of the air passage. 

It is sitnahnl between the trachea anti base of the tongin*, at tht^ upper and 
fore part of the neck, wliere it forms a considerable ]>rojection in tlie midtlle lint'. 
On either side of it lie tlie great vessels of the nock; behind, it forms part of 
the boundary of the pharynx, and is covertMl by the mucous membrane lining this 
cavity. 

The larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, being tlattmied behind anti at the sitles, whilst in 
front it is boundetl by a prominent vertical ridge. It is composed of cartilages, 
connected together by ligaments, moved by nunierous muscles, lined by mucous 
membrane, and supplied with vessels and nerves. 

The cartilages of the larynx arc nine in number, three single and three pairs: 

Thyroid. Two Arytenoid. 

Cricoid. Two Cornicula Laryngia. 

Epiglottis. Two Cuneiform. 

The Thyroid {Bvpeo^i elSo^, like a shield) is the largest cartilage of the, 
larynx. It consists of two lateral lamelhc or ahe, united at an acute angle 
in front, Ibrming a vertical projection in 

the middle line, which is prominent above, 331. -Side View of the Thyroid and 

and called the pomum Adamu This pro- Cricoid Cartilages, 

jection is subcutaneous, more distinct in the 
male than in the female, find occasionally 
separated from the integument by a biirsfi 
mucosa. 

Sach lamella is quadrilateral in form. 

Its® oiider surface presents an oblique 
ridge, which passes downwards find for- 
AVfirds from a tubercle, situate<l near tin; 
root of the superior cornu. This ridge gives 
attachment to the Sterno- thyroid find Thyro- 
hyoid muscles; the portion of cartilagi* in- 
cluded between it and the posterior border, 
to ])art of the Inferior constrictor muscle. 

The inner surface of each fihi is smooth, 
concaves and covered by mucous nuaubnirie 
fibove and bt;hind; but in front, in the re- 
ceding angle formed by their junction, is 
attached the epiglottis, the true and fals(‘ 
irhorihe vocales, the Thyro-arytenoid, and 
T 1 ly ro-epi glo 1 1 i deiin ni u sclo s. 

The upper border of the thyroid carti- 
hige is deeply notched in the middle line, 
immediately above the pomum Adami, whilst 
on either side it is slightly concave. This 
border gives attachment throughout its whole extent to the thyro-hyoid mem- 
brane. 

The lower border is connected to the cricoid cartilage, in the median line by 
the crico-thyroid membrane, and on each side by the Crico-thyniid muscle. 
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. The posterior borders^ thick and rounded, terminate above in the superior 
cornua, and below in the inferior cornua. The two superior cornua are long and 
narrow, directed backwards, upwards, and inwards, and terminate in a conical 
extremity, which gives attachment to the thyro-hyoid ligament. The two inferior 
cornua are shorter and thicker; they pass forwards and inwards, and present, on 
their inner surfaces, a small oval articular facet for articulation with the side of 
the cricoid cartilage. The posterior border receives the insertion of the Stylo- 
pharyngeus and Pahito-pharyngeus muscles on each side. 


332. — Tho Cartilages of the Larynx. 
Posterior View. 


The Cricoid Cartilage is so 
called from its reseml) lance to 
a signet ring {KptKo^-€lho^^ like 
a ring). It is smaller but thicker 
and stronger than tlie thyroid 
cartilage, and forms the lower 
and back part of the cavity of 
the larynx. 

Its anterior half is narrow, 
convex, affording attacliment in 
front and a-t tlie sides to tho 
Crico-lliyroid muscles, and be- 
lli nd those to part of the Inferior 
constrictor. 

Its posterior half is very 
broad, both from side to side 
and from above downwards; it 
pr(‘sents in tlie middle liiu^ a 
vertical ridge for the attacJiment 
of the longiludinal fibres of tho 
cesophagus; and on either side 
of this is a liroad depression for 
fljo Crico-arytenoideus posticus 
muscle. 

At tlie ]>oint of junction of 
the two halves of the cartiligcj 
on either side, is a smaP nvuid 
elevation, for articulation with 
the inferior cornu of the thyroid 
cart ilage. 

The lower border of the cri- 


coid cartilage is liorizontal, and 
connected to tho upper ring of 
tlie trachea by fibrous membrane. 

Its tipper border is directed 
oblifpiely upwards and back- 
wards, owing to tlui great depth 
of its posterior surface. It gives 
attachment, in front, to the 
erico-tliyroid membrane; at the 
sides, to part of the stimc mem- 
brane and to the lateral Crico- 
arytenoid mu.scle; bcliind, the highest point of tho upper border is surmounted on 
each side by a smooth oval surface, for articulation with the arytenoid cartilage. 
Between the articular surfaces is a slight notch, for the attachment of part of the 
Arytenoidcus muscle. 

The inner surface of the cricoid cartilage is smooth, and lined by mucous 
membrfine. 

The Arytenoid Cartilages are so called from the resemblance they bear, when 


ArtiioMlur /Uitet — 
/Sif ArytHfUiid Curiilaye 

ArticuUtf 

ftn- 

^ Thyroid C, 





CARTILAGES OP LARYNX. 


643 


approximated, to the mouth of a pitcher (apvTaiva-€lSo<s, like a pitcher). They 
are two in number, and situated at the upper border of tlie cricoid cartilage, at 
the back of the larynx. Each cartilage is pyrjimidal in form, and presents for 
examination three surfaces, a base, and an apex. 

The posterior surface is triangular, smooth, concave, and lodges part of the 
Arytenoideus muscle. 

The anterior surfacCy somewhat convex and rough, gives attachinent to the 
Thyro-arytenoid muscle, and to the false vocal cord. 

The internal surface is narrow, smooth, and flattened, covered by mucous 
membrane, and lies almost in apposition with the cartilage of tlu5 opposite side. 

The base of each cartilage is broad, and presents a concave smooth surlace, for 
articulation with the cricoid cjirtilage. Of its three angles, the extiTiial one is 
short, rounded, and prominent, receiving the insertion of the posterior and latin-al 
Crico-arytenoid muscles. The anterior one, also prominent, but more pointed, 
gives attacliment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and 
surmounted by a small conic«al-shaped, cartilaginous nodule, corniciilum lan/nf/is 
(cartilage of Santorini). This cartilage is sometimes united to tin*, arytenoid, and 
serves to prolong it backwards and inwards. To it is attached the aryteno- 
epiglottidean fold. 

The Cuneiform Cartilages (cartilages of Wrisberg) are two small, elongated, 
cartilaginous bodies, placed one on each side, in the fold of mucous membrane 
which extends from the apex of the arytenoid cartilage to the side of the 
epiglottis {jirifteno-epiglottidean fold); they give rise to the small whitish eleva- 
tions on the inner surface of the mucous membrane, just in iront of the arytenoid 
csirtilages. 

The £piglottis is a thin lamella of flbro-cartilagc, of a ycdlowish colour, shaped 
like a leaf, and placed behind the tongue and in front of the su|)erior opening of 
the larynx. During respiration, its direction is vertically upwards, its free (extre- 
mity curving forwards towards the base of the tongue; but wJu?n the larynx is 
drawn up beneath the base of the tongue during deglutition, it is carried down- 
wards and backwfirds, so as to completely close the opening of the larynx. Its 
free extremity is broad and rounded; its attached end is long and narrow, and 
coiiAected to the receding angle between the two aljc of the thyroid cartilage, 
just bck)w the median notch, by a long, nfirrow, ligamcaitous band, the thyro- 
epiglottic ligament. It is also conncctecl to the ])Osterior surface of the liody of 
tlic hyoid bone, by an clastic ligamentous band, the hyo-cpiglottic ligament. 

Its anterior or lingual surface is curved forwards towards the tongue, and 
covered liy mucous membrane, which is reflected on to the sides and base of this 
organ, forming a median and two lateral folds, the glosso-epiglottidean liga- 
ments. 

Its posterior or laryngea.1 surface is smooth, concave from side to side, convex 
from above downwards, and covered by mucous membrane; when this is removed, 
the surface of the cartilage is seen to be studded with a number of small mucour. 
glands, wliich arc lodged in little jnts upon its surface. To its sides the aryteno- 
cpiglottidean folds are attached. 

Structure, The epiglottis, cuneiform cartilages, and cornicula laryngis arc com- 
posed of yellow cartilage, which shows little tendency to ossification; but the? 
other cartilages resemble in structure the costal cartilages, and they beemne more 
or less ossifled in old age. 

TAgaments, The ligaments of the larynx arc exlrinsiCy as those connecting the 
thyroid cartilage with the os hyoidcs; and intrinsiCy as those connecting the 
several cartilaginous segments to each other. 

The ligaments connecting the thyroid cartilage with the os hyoides, are three 
in number; the thyro-hyoidean membrane, and the two lateral thyro-hyoidcan 
ligaments. 

The Thyro-hyoidean Membrane is a broad, fibro-elastic, imiinbranous layer, 
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attached below to the upper border of the thyroid cartilage, and above to the 
iipjMU' border of the inner fsnrface of the hyoid bone ; being sey)arated from the 
posterior surface of the hyoid bone by a synovial bursa. It is thicker in the 
middle line than at cither side, in which situation it is pierced by the superior 
laryngeal nerve and artery. 

The two lateral Thyrb-hyoidean Ligaments are rounded, elastic cords, which 
pass between the superior cornua of the thyroid cartilage, to the extremities of 
the greater cornua of the hyoid bone. A small cartilaginous nodule {cartilago 
triticea), sometimes bony, is found in t^ach. 

The ligaments connecting the thyroid cartilage to the cricoid arc also three in 
number; the crico-thyroidean membrane, and the capsular ligaments and synovial 
membrane. 

The Crico-tJiyroid Membrane is composed mainly of yellow elastic tissue. It 
is of triangular shape; thick in front, where it connects together the contiguous 
margins of the thyroid and cricoid cartilages ; thinner at each side, where it 
extends from the su])erior border of the cricoid cartilage*, to the inferior margin 
of the true vocal cords, with which it is closely united in front. 

The anterior portion of the crico-thyroid membrane is convex, concealed on 
each side by tin? Crico-thyroid muscle, subcutaneous in the middle line, and crossed 
horizontally by a small anastomotic, arterial arch, formed by the junction of the 
crico-thyroid branches on either side. 

The lateral j^ortions arc lined internally by mucous membrane, and covered by 
the lateral Crico-arytenoid and Thyro-arytenoid niusch*s. 

A Capsular Ligament encloses the articmlation of the inferior cornu of the 
thyroid with the side of the cricoid, on each side. The articulation is lined 
internally by synovial membrane. 

The ligaments cnmnecting the arytenoid cartilages to the cricoid, arc two thin 
and loose ca])sular ligaments conn(‘cting together tin; articulating surfaces, lined 
internally by synovial membrane, and strengthened behind by a strong post(*rior 
crico-arytenoid ligament, which extends from the cricoid to the inner and back 
part of the bas(j of the arytenoid cartilage. 

The ligaments of the epiglottis are the hyo-epiglottic, the thyro-epiglottic, and 
the three glosso-epiglottic fold#of mucous membrane which connect the e|>iglottis 
to the sides and base of the tojigue. The latter have b(*en alrea<iy dcscribetl. i 

The Hyo-epiglottic Ligament is an elastic fibrous band, which extends ivom 
the anterior surface of the Cjiiglottis, near its apex, to the posterior surface of the 
body of the hyoid bone. 

The Thyro-epiglottic JAgament is a long, slender, (*laslic cord, which connects 
the apex oV the epiglottis with the receding angle of the thyroid cartilage*, imme- 
diately beneath the median notch, above tin* attachment of the vocal cords. 

Inferior of the Larynx. The superior aperture, of the larynx is a triangular or 
cordiforrn opening, wide in front, narrow behind, and slo])ing obliquely downwards 
and backwards. It is bounded in front by the epiglottis; behind, by the apices 
of the arytenoid cartilages, and the cornicula laryngis; and laterally, by a fold of 
mucous membrane, enclosing ligamentous and muscular fibres, stretched between 
the sich^s of the (‘piglottis and the apex of the arytenoid cartilage: these are the 
aryteno-ei)iglottidean folds, (>11 the margins of which the cuneiform cartilages 
form a more or less distinct whitish prominence. 

The cavity of the larynx is divided into two parts by the projection inwards of 
the chordai vocales, and Thyro-arytenoid muscles; between the two cords is a 
long and narrow triangular fissure or chink, the glottis^ or rima glotlidis. The 
portion of the cavity of the larynx uliovc the glottis, is broad and triangular in 
shape above, and corresponds to the interval between the alic of the thyroid 
cartilago; the portion below the glottis is at first elliptical, and lower down of a 
circular form. 

The glottis is the interval between the inferior vocal cords. The two superior 
or false vocal cords are placed above the latter, and formed almost entirely by a 
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folding inwards of the mucous incinbraiie; whilst the two inferior or true vocal 
cords are thick, strong, and fonned partly by inucous membrane, and partly by 
ligamentous fibres, lletween the true and false vocal cords, on each side, is an 


3 3 3.“- Interior of the Laiynx, seen from above 
(enlarged). 



oval depression, the sinus or nentriele of the larynx^ which leads upwards, on the 
outer side of the superior vocal cord, into a ciecal pouch of variable sizt?, the 
sacculus laryngis, 

J^lie Kirna Glottidis is the narrow triangubar fissure or chink between the infe- 
ri(y or^rue chordm vocalcs. Its length, in the male, measures rather less than an 
inch, its breadth varying at its widest part from a third to half an inch. In the 
female, these measurmneiits are less by two or three lines. The form of tin; 
aperture varies; in ordinary respiration it is a narrow interval, Ixdng somewhat 
enlarged and rounded behind; but when dilat(;d, it is triangular in form, narrow 
in front and broad behind. 

The Superior ov False Vocal Cords, so called because they are not concerned in 
the production of the voice, are two thick folds ot inucous membrane, eiiclosing a 
delicate narrow fibrous band, the superior ihiiro-arytenoid lujauienL ibis liga- 
ment consists of a thin band of elastic tissue, attaclunl in front to the receding 
angle of the thyroid cartilage below the (‘piglottis, and behind to the tubercle on 
the anterior and inner surface of the arytenoid cartilage. The lower bordei of 
this ligament, enclosed in mucous m(*mbrane, forms a free crescentic margin, whic i 
constitutes the upper boundary of the ventricle of the larynx. 

The Inferior or True Vocal Cords, so called Irom their being concerned in 
the production of sound, are two thick and strong fibrous bands {inferior thyro- 
arytenoid liy aments), covered (‘xternally by a thin and delicate inucous membram;. 
Each ligament consists of a compact band of parallel fibres of yellow elastic tissue, 
attached in front to the cmitre of the depression between the two ala; of the 
thyroid cartilage, and behind to the anterior angle of the base ot the arytenoid. 
Its inferior border is continuous with the thin lateral part ot the crico-thyroid 
membrane. Its superior border forms the lower boundary of the ventricle of the 
larynx. Externally, the Thyro-arytenoideus muscle lies ])arallel with it. It is 



646 


ORGANS OF VOICE AND RESPIRATION. 


covered internally by mucous membrane, wliich is extremely thin, and closely 
a(iherent to its surface. 

The Vcntrivle. of the Larynx is an oblong fossa, situated between the superior 
and inferior vocal cords on each side, and extending nearly their entire length. 
This fossa is bounded above by the free crescentic edge of the superior vocal 
cord; below, by the straight margin of the true vocal cord; externally, by the 
corresponding Thyro-arytenoideus muscle. The anterior part of the ventricle 
leads up by a narrow opening into a csccal pouch of mucous membrane of variable 
size, called the laryngeal pouch. 

The Sacculus Laryngis^ or laryngeal pouch, is a membranous sac, placed be- 
tween the superior vocal cord and the innei* surface of the thyroid cartilage, 
occasionally extending as far as its upper border ; it is conical in form, and curved 
slightly backwiirds, resembling in form a Phrygian cap. On the surface of its 
mucous membrane are the openings of sixty or seventy small follicular glands, 
which are lodged in the submucous areolar tissue. This sac is enclosed in a 
tibrous capsule, continuous below with the superior thyro-arytenoid ligament; its 
laryngeal surface is covered by the Aryteno-epiglottideus inferior muscle {Com- 
pressor saccvli lartpigis, Hilton); whilst its exterior is covered by the Thyro- 
(‘piglottideus muscle. Tliese niuseh‘s compress the sacculus laryngis, and discharge 
the secretion it contains upon the chorda? voeales, the surface of which it is in- 
tended to lul>rieate. 

Musclks. The intrinsic muscles of the larynx are eight in number; live of 
which are the muscles of Ihe chorda? voeales and rima glottidis; three are coii- 
uected with the epiglottis. 

The live muscles of the chorda? voeales and vima glottidis are the 

Crico- thyroid. Arytenoidmis. 

Crico-arytenoidcus posticus. Tliyro-urytenoideus. 

Crico-arytenoideus lateralis. 

The Crico-thyroid is triangular in form and situated at the fore part and 
side of the cricoid cartilage. It arises from the I rout and lateral part of the 
cricoid cartilagtj; its tilires diverge, passing obliqiudy upwards and outwards, to 
be inserted into the lower and inner borders of Ihe thyroid cjirtilagc; from near 
the median line in front, as far back as the inlerior cornu. \ 

The inner borders of these two muscles are separated in the middle litfe by a 
triangular interval, occupied by the crico-lhyroid membrane. 

'J'he Crico- nrytatnoideus postic.us arises from tin; l)road depression occupying 
efich lateral half of tlie posterior surface of the cricoid cartilage; its fibres pass 
upwards and outwards, and converge to be inserted into the outer angle? of the 
base of the arytenoid cartilage. The upper fibres are nearly liorizontal, the 
middle obli(pie, and the lower almost vertical. 

Th(5 Crieo-aryUmoideus lateralis is smaller than the preceding, and of an 
obh)ng form. It arises from the upper border of the side of the cricoid cartilage, 
and ])assing oblicpiely upwards and l>ackwards, is inserted into the outer angle of 
tlie base of lluj arytenoid cartilage, in front of the preceding muscle. 

The Thyro-aryt<enoideus is a broad flat muscle, which lies parallel with the 
outer side of the true vocal cord. It arises in front from the lower half of the 
recreding angle of the thyroid cartilage, and from the crico-thyroid ligament. Its 
fibres jiass Jiorizontally backwards and outwards, to be inserted into the base and 
anterior and outer surface of the arytenoid cartilage. This muscle consists of two 
fasciculi. The inferior^ the thickest, is inserted into the ant(*rior angle of the 
base of the arytenoid cartilage, and into the adjacent portion of its anterior sur- 
face; it lies parallel with the true vocal cord, to which it is occasionally adherent. 
The superior fasciculus, the thinnest, is inserted into the anterior surface and 
outer border of the arytenoid, above the preceding fibres; it lies on the outer 
side of the sacculus laryngis, immediately beneath its mucous lining. 

The Arytmnoideus is n single muscle, filling up the posterior concave surface of 
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the arytenoid cartilages. It arises from the posterior slirfaco and outer border of 
one arytenoid cartilage, and is inserted into the corresponding parts ot the oppo- 
site cartilage. It consists of three planes of fibres, two oblique and one transverse. 
The oblique fibres, the most superfi- 
cial, form two fasciculi, wliich pass 
from the base of one cartilage to 
the apex of the opposite one. The 
transverse fibres, the deepest mid most 
numerous, pass transverscdy across 
between the two cartilages; hence the 
Arytenoideus was formerly considered 
as several muscles, under the names of 
transversi and obliquL A few of the ob- 
lique fibres are occasionally continued 
round the outer margin of the cartilage, 
and blend with the Thyro-arytenoid 
or the Arytcno-epiglottidean muscle. 

The muscles of the epiglottis are the 

Thyro-epiglottideus. 

A ry tail lo-e p J glo 1 1 i de u s su per i or . 

Aryticno-c'piglottideus inferior. 

The Thfjro-epiglottideus is a deli- 
cate lasciculus, which arises from the 
inner surface of the thyroid cartilage, 
just external to the origin of the 
Thyro-arytenoid muscle, and spread- 
ing out upon the outer surface of the 
sacculus laryngis, some of its fibres 
ar(j lost ill the aryteno-epiglottideaii 
fold, whilst others arc continued for- 
wards to the margin of the epiglottis 

{depressor epif/iottidis). , . 

/riw Arpfrcno-epiglotlideus su2)erior of n few delicate muscular fascicu 1, 

wliicl^ arise Irom the apex of the arytenoid eartihif^e, and heroine lost in the fold 
of mucous membrane extending between the arytenoid cartilage and side of the 
epiglottis {aryteno-epiglottidean folds). 

The Arytceno-epiglottideus inferior {Compressor saccidi larifngis,ll\\iov) arises 
from the arytenoid cartilage, just above the attachment ol the superior vocal cold, 
and passing forwards and upwards, spreads out upon the inner and upper part o 
the sacculus laryngis, and is inserted, by a broad attachment, into the margin o 
the epiglottis. This muscle is separated from the preceding by an indistinct 
areolar interval. 

Actions. In considering the action of the muscles of the larynx, they may bo 
conveniently divided into two groujis, viz.; l. Those which open and close the 
glottis. 2. Those Avhich regulate the degree of tension of the vocal cords. 

I. The muscles which open the glottis are the Crico-arytamoidei poslici, and 
those which close it are the Arytamoid(Mis, the Crico-arytaiiioidei laterales, and the 
Tliyro-arytienoidei. 2. The muscles which regulate the tension of the vocal cords 
arc the Crico-thyroidci, wliich tense and elongate them, and the Ihyro-arytie- 
noidei, which relax and shorten them. The Thyro-epiglottideus is a depressor of 
the epiglottis, and the Arytamo-epiglottidci constrict the superior aperture ot the 
larynx, compress the sacculus laryngis, and empty it of its contemts. 

The Crico-aryUenoidci poslici separate the chorda', vocales, and consequently 
open the glottis, by rotating the base of the arytenoid cartilages outwards and 
backwards; so that their anterior angles, and the ligaments attached to them, 
become widely separated. 


334. — Muscles of Larynx, side View. 
Right Ala of Thyroid Cartilage romoved. 
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Tho Crico-aryttBfioidei laterales close the glottis, by rotating the base of the 
arytenoid cartilages in the opposite direction to the last-named muscles, so as to 
approximate their anterior angles. 

Tho Arytanoideus muscle approximates tho arytenoid cartilages, and thus 
closes tho opening of the glottis. 

The Crico^thyroid muscles effect the tension and elongation of the vocal cords. 

The Thyro^arytwnoidei muscles approximate tho anterior angles of the aryte- 
noid cartilages, and thus constrict the glottis. According to Willis, they also 
draw tho arytenoid cartilages, together with the part of tho cricoid to whicli 
they are connected, forwards, and thus shorten and relax the vocal cords. 

The Thyro-epiglottidei depress tho epiglottis, and assist in compressing the 
sacculus laryngis. The Aryteno-opiglottideus superior, constricts tlio superior 
aperture of tho larynx, wlieii it is drawn upwards, during deglutition, and the 
opening closed by the epiglottis. Tho Arytaino-cpiglottideus inferior, together 
with some fibres of the Thyro-arytamoidei, compress the sacculus laryngis. 

The J\hico2ts Membrane of the Larynx is continuous, above, with that lining 
the mouth and jdiarynx, and is prolonged through tho trachea and bronchial tubes 
into the lungs. It lines both surfaces of the epiglottis, to -whicli it is closely 
adherent, and forms the aryteno-epiglottidean folds, which encircle the superior 
aperture of the larynx. It lines the whole of the cavity of the larynx; forms, 
by its reduplication, the chief part of the superior, or false vocal cords; and trom 
the ventricle is continued into the sacculus laryngis. It is then reflected over 
the true vocal cords, where it is thin, and very intimately adherent; covers the 
inner surface of the crico- thyroid membrane, and cricoid cartilage; and is ulti- 
mately continuous with the lining membrane of tho trachea. It is covered -vsdtli 
a columnar ciliated epithelium, below the superior vocal cord, but, above this 
point, tho ciliao arc found only in front, as high as the middle of the epiglottis. 
In the rest of its extent, the epithelium is of tho squamous variety. 

Glands, The mucous membrane of tho larynx is furnished with numerous 
muciparous glands, tho orifices of which are found in nearly every part: they are 
very numerous upon tho epiglottis, being lodged in little pits in its substance: 
they are also found in large numbers along the posterior margin of the aryteno- 
epiglottidean fold, in front of the arytenoid cartilages, where they are termed the 
arytenoid glands. They exist also in large numbers upon the inner surface^of 
the sacculus laryngis. None arc found on the vocal cords. ^ , 

The Arteries of the larynx are the laryngeal brandies derived from the supe- 
rior and inferior thyroid. 

The Veins emjity themselves into the superior, middle, and inferior thyroid 
v(*ins. 

The Lymphatics tiTminate in tin* deep (MTvical glands. 

The Nerves are the superior laryngetil, and tlie inferior or recurrent Laryngeal 
branches of the pneumogastric nerves, joined by filaments from the sympathetic. 
The superior laryngeal nerve supjdies the mucous membrane of the larynx, and 
the Crico-thyroid muscle. The inferior laryngeal lu.Tve supplies tho remaining 
muscles. The Arytenoid muscle is suppru^l by both nerves. 

Thk Tkachka. 

The trachea, or air-tube, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, extending from the lower part of the larynx, on a level with 
the fifth cervical vertebra, to opposite the third dorsal, where it divides into the 
two bronchi, one for each lung. The trachea measures about four inches and a 
half in length; its diameter, from side to side, is from three quarters of an inch 
to an inch ; lieing always greater in the male than in the female. 

Relations, The anterior surface of the trachea is convex, and covered, in 
the necky from above downwards, by the isthmus of the thyroid gland, the 
inferior thyroiil veins, the arteria thyroidea ima, (when that vessel exists). 
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the Sterno-hyoid and Sterno-thyroid muscles, the cervical fascia (in the in- 
terval between these muscles), and, more superficially, by the anastomosing 
branches between the anterior jugular veins: in the thorax^ it is covered by 

335. — Front View of Cartilages of Larynx ; the Trachea and Bronchi. 



the first piece of the sternum, the remains of the thymus gland, the left vena 
iniiominata, the arch of the aorta, the innominate and left carotid arteries, and 
the deep cardiac plexus. It lies upon the tesophagus, which is direct(*d to 
the left, near the arch of the aorta; laterally ^ in the nechy it is in relation with 
the common carotid arteries, the lateral lobes of the thyroid gland, the inferior 
thyroid arteries, and recurrent laryngeal nerves; and, in the thoraxy it lies in the 
interspace between the plcuraj, 

,The liight BronchuSy wider, shorter, and more horizontal in direction than the 
left, is about an inch in length, and enters the right lung, opposite the fourth 
dorsal vertebra. The vena azygos arches over it, from behind; and the right 
pulmonary artery lies below, and then in front of it. 

The Left Bronchus is smaller, moro oblique, and longer than the right, being 
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nearly two inches in length. It enters the root of the left lung, opposite the 
fifth dorsal vertebra, about an inch lower than the right bronchus. It crosses in 
front of the oesophagus, the thoracic duct, and the descending aorta; passes 
beneath the arch of the aorta, and has the left pulmonary artery lying at first 
above, and then in front of it. 

The trachea is composed of imperfect cartilaginous rings, fibrous membrane, 
muscular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

Ihe Cartilages vary from sixteen to twenty in number: each forms an imper- 
fect ring, which surrounds about two-thirds of the cylinder of the trachea, being 
imperfect behind, where the tube is completed by fibrous membrane. The carti- 
lages are placed horizontally above each other, separated by narrow mombranons 
intervals. They measure about two lines in depth, and half a lino in tliickncss. 
Their outer surfiices are flattened, but, internally, they are convex, from being 
thicker in the middle than at the extremities. The cartilages are connected 
together, at their margins, by an elastic fibrous membrane, which covers both 
their surfaces; and in the space between their extremities, l)ehind, forms a 
distinct layer. The peculiar cartilages are the first and the two last. 

The Jirst cartilage is broader than the rest, and sometimes divided at one end: 
it is connected by fibrous membrane with the lower border of the cricoid carti- 
lage, with which, or with the succeeding cartilage, it is sometimes blended. 

Ihe last cartilage is thick and broad in the middle, in consei|iience of its lower 
border being jmolonged downwards, and, at the same time, curved backwards, at 
the point of bifurcation of the trachea. It terminates on each side in an imj)er- 
fcct ring, which encloses the commencement of the bronchi, Tlie cartilage above 
the last, is somewhat broader than the rest at its centre. Two or more of the 
cartilages often unite, partially or completely, and are sometimes bifurcated at 
their extremities. Ihcy arc highly elastic, and seldom ossify, even in adv^anc(Ml 
life. In the right bronchus, the cartilages vary in number from six to eight; in 
the left, from nine to twelve. They are shorter and narrower than those of 
the trachea. 

The Mtiscular Fibres are disposed in two layers, longitudinal and transverse. 
Ihc longitudinal fibres are the most external, and arise by minute tendons from 
the termination of the tracheal cartilages, and from the fibrous membrane. 

The transverse Jibres^ the most internal, form a thin layer, which extcn^ls 
transversely between the ends of the cartilages, at the posterior part (jf tlio 
trachea. The muscular fibres are of the involuntary class. 

The Elastic Fibres are situated beneath the mucous intmibrane, enclosing the 
entire cylinder of the trachea; they arc most abundant at its posterior part, 
where they arc collected in longitudinal bundles. 

The Fracheal Glands arc found in great abundance at the posterior part of 
the trachea. They are small, flattened, ovoid bodies, placed between the iilu’ous 
and muscular coats, each furnished with an excretory duct, which opens on the 
surface of the mucous membrane. Some glands of smaller size arc also found at 
the sides of the trachea, between the layers of fibrous tissue connecting the rings, 
and others immediately beneath the mucous coat. The secretion from these 
glands serves to lubricate the inner surface of the trachea. 

The Mucous Membrane lining the tube is covered with columnar ciliated 
epithelium. It is continuous with that lining the larynx. 

Vessels and Nerves, The trachea is supplied with blood by the inferior thyroid 
arteries. 

The Veins terminate in the thyroid venous plexus. 

The Nerves are derived from the pneumogastric and its recurrent branches, 
and from the sympathetic. ’ 

Surgical Anatomy. The air-possago maybe opened in three different situations; through 
the crico-thyroid membrane (/an/wyo<omy), through the cricoid cartilage and ui)por ring 
of the trachea {laryngo4rach^otomy\ or through the trachea below the isthmus of the 
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thyroid gland (traeheotomy). Tho student should, therefore, carefully consider the relative 
anatomy of tho air-tubo in oach of those situations. 


336. — Surgical Anatomy of Laryngo-Tracheal Begion, 
In the Infant. 



Beneath the integument of tho laryngo-tracheal region, on either side of tho median 
line, are the two anterior jugular veins. Their size and [)ositioii vary ; there is nearly 
always one, and frequently two: at the lower part of tho neck they diverge, passing 
beneath tho Sterno-mastoid muscles, and are frequently connected by a transverse corn- 
inunicating branch. These veins should, if possible, always be avoided in any operation 
on tho larynx or trachea. If cut through, coiusiderable Inemorrhage is the result. 

• Bc.>»eath the cervical fascia are the Sterno-hyoid and Stern o-thyroid muscles, the conti- 
guous edges of the former being near tho median line ; and beneath tliese muscles the 
following parts arc met with, from above downwards : the thyroid cartilage, the crico- 
thyroid membrane, the cricoid cartilage, the trachea, and the isthmus of tho thyroid 
gland. 

The ci’ico-thyroid space is very superficial, and mav bo easily felt, beneath the skin, as a 
dejiressod spot, about an inch below the pomum Adami ; it is crossed transversely by a 
small artery, the crico-thyroid, tho division of which is seldom accompanied by any 
troublesome luemorrhagc. 

The isthmus of the thyroid gland usually crosses the second and third rings of the 
tr*achea ; above it, is found a large transverse communicating branch between the supe- 
rior thyroid veins, and the isthmus is covered by a venous plexus, formed between tho 
thyroid veins of opposite sides. On the sides of tho thyroid gland, and below it, the veins 
converge to a single median vessel, or to two trunks which descend along the median lino 
of the front of the trachea, to open into the innominate vein by valved orifices. In tho 
infant, the thymus gland ascends a variable distance along tho front of the trachea ; and 
tho innominate artery crosses this tube obliquely at tho root of the neck, from left to 
right. Tlie arteria thyroidea imji, when that vessel exists, passes from below upwards along 
the front of the trachea. The upper part of the trachea lies comparatively superficial ; 
but tho lower part passes obliquely downwards and backwards, so as to be deeply placed 
between tho converging Sterno-mastoid muscles. In the child, the trachea is smaller, 
more deeply placetl, and more moveable than in the adult. In fat, or short-necked peo- 
ple, or in tliose in whom the muscles of tho neck are prominently developed, the trachea 
is more deeply placed than in the opposite conditions. 

From these onservations, it must be evident that laryngotoiny is anatomically the most 
simple operation, can most readily be performed, and should always be preferred when 
particular circumstances do not render the operation of tracheotomy absolutely neces- 
sary. Tho operation is performed thus : The head being thrown back and steadied by an 
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assistant, the finger is passed over the front of the neck, and the crico-thyroid depression 
felt for. A vertical incision is then made through tho skin, in tho rniddlo line over this 
spot, and tho cri co-thyroid membrane is divided to a sufficient extent to allow of tho 
introduction of a large curved tube. The crico-thyroid artery is the only vessel of im- 
porbince crossing tliis space. If it should be of large size, its division might produce 
troublesome hfcmorrhage. 

Laryngo-iracheotomyy anatomically considered, is more dangerous than tracheotomv, on 
account of the small interspace between the cricoid cartilage and the isthmus of the 
thyroid gland : the communicating branches l)etwcon the superior thyroid veins, which 
cover this spot, can hardly fail to be divided ; and the greatest care will not, in some 
cases, prevent the division of part of the th^oid isthmus. If either of these structures is 
divided, the haemorrhage will be considerable. 

Tracheotomy below the isthmus of the thyroid gjand is performed thus : The head 
being thrown back and steadied by an assistant, an incision, an inch and a half or two 
inches in length, is made through tho skin, in the median line of the neck, from a little 
below the cricoid cartilage, to the top of the stenium. The anterior jugular veins should 
be avoided, by keeping exactly in the median line ; the deep fascia should then be divided, 
and the contiguous borders of the Sterno-hyoid muscles separated from eaeh other. A 
quantity of loose areolar tissue, containing tho inferior thyroid veins, must then be sepa- 
rated from the front of the trachea, with the handle of tho scalpel ; and when the trachea 
is well exposed, it should be opened by inserting tho knife into it, dividing two or three 
of its rings from below upwards. It is a matter of tho greatest importance to restrain, if 
possible, dl hjemoiThage before tho tube is opened ; otherwise, blood may pass into the 
trachea, and suffocate the patient. 

The Pleurae. 

Each lung is invested, upon its external surface, by an exceedingly delicate 
serous membrane, the pleura, which encloses the organ as far as its root, and is 
then rellectcd upon the inner surface of the thorax. The portion of the serous 

337. — A Transverse Section of the Thorax, showing tho relative Position of the Viscera, 
and the lloflections of tho Plcurau. 
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membrane investing the surface of the lung is called the ideura i^ulmonalis 
(visceral layer of pleura); whilst that which lines the inner surface of the chest is 
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Cillled the pleura costalis (parietal layer of pleura). The interspace or cavity 
between these two layers is call(Mi the cavity of the pleura. Eaeli j)leiira is 
therefore a shut sac, one occupying the right, the other tlus left half of the thorax; 
and they are perfectly separate, not eoiiununicating with each other. The two 
pleurie do not meet in the middle line of the chest, excepting at one point in 
front; an interspace being left helwecni thmn, which contains all the viscera of 
the thorax, excepting the lungs: this is the mediastinum, 

Refleetions of the Pleura (fig. 337). Commencing at the sternum, the pleura 
passes outwards, covers the costal cartilages, tlie inner surface of tlie ribs and 
Intercostal musch*s, and at the biicrk of the thorax passes over the thoracic 
ganglia and thinr branches, and is refiechnl upon the sid(‘s of the bodies of the 
vertebrae, where it is s(*parat(‘d by a narrow interspace from the opposite pleura, 
the posterior mediastinum. 

From tlie vertebral column, the pleura ])asses to the side of the pericardium, 
which it covers to a slight ext(*nt; it tlien covers the back ])art of the root of the 
lung, from fluj low(jr border of which a triangular fold descends vertically by the 
side of tlie posterior mediastinum to the Diaphragm, 'fliis fold is tlie broad 
ligament of the lung, the lujamentum latum jruljnonis^ and serv(‘8 to retain the 
lower part of the organ in position. From the root, the pleura may Ixi tra(*ed 
ov(T the convex surface of the lung, the summit and bas(», and also over the sides 
of the fissures between the 1o1k‘s. It covers its anterior surlace, and front part 
of its root, and is reflected upon the side of the pericardium to the inner surface 
of the sternum. 

Below, it covers the upper surface of the Diaphragm. Above, its apex pro- 
jects, in the form of a cul-de-sac, through the supindor opening of the thorax 
into the neck, extending about an inch above the margin of the first rib, and 
receives the summit of the corresponding lung: this sac is strengtheiu'd, according 
to Dr. Sibson, by a domc-like expansion of fascia, derived from the lower part 
of the Scalcni muscles. 

A little above the middle of the sternum, the contiguous surfaces of the two 
ideurie are in contact for a slight extent; but above and below this point, the 
interval left between them by their non-approximation forms the anterior medias- 
tinum. 

, The inner surface of the jileura is smooth, polished, and moistened by a serous 
Jliiid'i its outer surface is intimately adherent to the surface of the*, lung, and to 
the pulmonary vessels as they emerge from the pericardium; it is also adherent to 
tlu! upper surface of the Diaphrjxgm; throughout the rest of its extent it is some- 
what thicker, and may lie separated from the adjacent parts with extreme facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than the 
left. 

The arteries of the pleura are derived from the intercostal, the internal mam- 
mary, the phrenic, inferior thyroid, thymic, pericardiac, and bronchial. 

The veins correspond to the arteries. 

The lymphatics are very numerous. 

The nerves arc derived from the phrenic and sympathetic (Luschka). Kblliker 
states that some accompany the ramifications of the bronchial arteri(*s in the 
pleura pulmonalis. 

Mediastinum. 

Tlio mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleurie. Jt extends from the sternum in front to the 
spine behind, and contains all the viscera in the thorax, excepting the lungs. 
The mediastinum may be subdivided, for convenience of description, into the 
anterior, middle, and posterior. 

The Anterior Mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel with the sternum, but directed 
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obliquely from above downwards, and to the left of the median line; it is broad 
below, narrow above, very narrow opposite the second piece of the sternum, the 
contiguous surfaces of the two pleurae being occasionally united over a small 
space. The ant(?rior mediastinum contains the origins of the Sterno-liyoid and 
Sterno- thyroid muscles, the Triangularis sterni, tlie internal mammary vessels of 
the left side, the remains of the thymus gland, and a (piantity of loose areolar 
tissue, containing some lymphatic vessels ascending from the convex surface of 
the liver. 

The Middle Mediastinum is the broadest part of the interpleural space. It 
contains the heart enclosed in tlie pericardium, the ascending aorta, the superior 
vena cavii, the bifurcation of the trachea, the pulmonary arteries and veins, and 
the phrenic nerves. 

The Posterior Mediastimim is an irregular triangular space, running parallel 
with the vertebral column; it is bounded in front by the pericardium and roots of 
the lungs, behind by the vertebral column, and on either side by tlie pleura. It 
contains the descending aorta, the greater and lesser azygos veins and superior 
intercostal vein, the pneumogastric and splanchnic nerves, the (esophagus, 
thoracic duct, and some lymphatic glands. 

The Lijn(jS. 

The lungs are the essential organs of respiration; they are two in number, 
338. — Front Viow of the Heart and Lungs. 



placed one in each of the lateral cavities of the chest, separated from each other 
by the heart and other contents of the mediastinum. Each lung is conical in 
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shape, and presents for examination an apex, a base, two borders, and two 
surfaces. 

The apex forms a tapering cone, which extends into the root of the neck, 
about an inch to an inch and a half above the level of the first rib. 

The base is broad, concave, and rests upon the convex surface of the Dia- 
])hragm; its circumference is tliin, and fits into the space betweim the lower ribs 
and the costal attachment of the Diaphragm, extending lower down externally 
and behind than in front. 

The external or thoracic surface is smooth, convex, of considerable extent, 
and corresponds to the form of the cavity of the chest, l)eing deeper behind than 
in front. 

The imier surface is concave. It presents, in front, a depression corresponding 
to the convex surface of the pericardium, and behind, a deep lissure (the hilum 
pulmonis), which gives attachment to the root of the lung. 

The iwsterior border is rounded and broad, and is received in the deep con- 
cavity on either side of the spinal column. It is much longer than the anterior 
border, and projects below between the ribs and Diaphragm. 

Tlie anterior border is thin and sharp, and overlaps the front of the pericardium. 

The anterior border of the right lung corresponds to the median line of the 
sternum, and is in contact with its fellow, the pleimc being interposed, as low as 
tlie fourth costal cartilage; below this, the contiguous Iwders are separated by a 
V-shaped interval, formed at the expense of the left lung, and corresponding to 
which the pericardium is exposed. 

JOach lung is divided into two lobes, an upper and lower, by a long and deep 
lissur(% which extends from the upper part of the ])Ostcrior border of the organ, 
about three inches from its apex, downwards and forwards to the lower part of 
its anterior border. Tliis fissure penetrates nearly to the root. In the right lung 
tli(j u])|)er lobe is partially dividcnl by a second and shorter fissure, which extends 
Ibrwards and upwards from the middle of the preceding to the anterior margin of 
the organ, marking off a small triangular portion, the middle lobe. The left lung 
presents a deep V-shaped notch at the lower part of its anterior border, into which 
the apex of the heart is received. 

Tlie right lung is the largest; it is broader than the left, owing to the inclina- 
tyin of the lieart to the left side; it is also shorter by an inch, in consequence of 
yic IJJaphragm rising higher on the right side to accommodate the liver. The 
right lung has also three lobes. 

The left lung is smaller, narrower, and longer than the right, and has only 
two lobes. 

A little above the middle of the inner surface of each lung, and nearer its pos- 
terior than its anterior border, is its root, by which the lung is connected to the 
heart and the trachea. It is formed l)y the bronchial tube, the pulmonary artery, 
the pulmonary veins, the bronchial arteries and veins, the pulmonary plexus of 
nerves, lymphatics, bronchial glands, ami areolar tissue, all of which arc enclosed 
by a reilection of the pleura. The root of (he right lung Tu^s behind the superior 
cava and ujiper part of the right auricle, and below the vena azygos. That of the 
left lung passes beneath the arch of the aorta, and in front of the descending aorta; 
the phrenic nerve and the anterior pulmonary plexus lie in front of each, and 
the jmeumogastric and posterior pulmonary plexus behind each. 

The structures composing the root of each lung arc arranged in a similar 
manner from before backwards on both sides, viz.: the pulmonary veins most 
anterior; the pulmonary artery in the middle; and the bronchus, together with 
the bronchial vessels, behind. From above downwards, on the two sides, their 
arrangement differs, thus: 

On the right side, their position is, bronchus, pulmonary artery, pulmonary 
veins; but on the left side, their position is, pulmonary artery, bronchus, pul- 
monary veins; which is accounted for by the bronchus being placed on a lower 
level on the left than on the right side. 
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Tho weight of both lungs together Is about forty-two ounees, the right lung 
being two ounces heavier than the left, but mucli variation is met with according 
to tho amount of blood or serous fluid they may contain. The lungs are heiivicr 
in the male than in tho female, their proportion to the body being, in tlie former, 
as I to 37, in tho latter, as i to 43. The specific gravity of the lung tissue varies 
from 345 to 746, water being lOOO. 

The colour of tho lungs at birth is of a pinkish white; in adult life, mottled in 
patches, of a dark slate colour; and, Jis ago advances, this mottling assumes a 
dark black colour. The colouring matter consists of granules of a carbomiceoiis 
substance, deposited in tho areolar tissue near the surface of the organ. It in- 
creases in c|uantity as age advances, and is more abundant in males than in females. 
The posterior border of the lung is usually darker than the anterior. The surface 
of the lung is smooth, shining, and marked out into numerous polyhedral spaces, 
• which represent tho lobules of tho organ, and the area of each of these spaces is 
crossed by numerous lighter lines. 

The mhstance of the lung is of a light, porous, spongy texture; it floats in 
Avater, and crepitates when handled, owing to the presence of air in the tissue; 
it is also highly elastic; hence the collapsed state of these organs when they are 
removed from the closed cavity of the thorax. 

Structure. The lungs arc composed of an external serous coat, a subserous 
areolar tissue, containing a large proportion of clastic fibres, and the pulmonary 
substance or parenchyma. 

The serous coat is derived from tho pleura; it is thin, transparent, and invests 
the entire organ as far as the root. 

The subserotis areolar tissue contains a large proportion of elastic fibres; it 
invests the entire surface of the lung, and extentls inwards between the lobules. 

The jmrenchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are (juite distinct from one anoth(*r, 
being easily separable in tlie fietus. The lobules vary in size; those on Ihe sur- 
face are large, of a pyramidal form, the base turned towards the surface; those in 
the interior are smaller, and of various forms. Each lobule is composed of one 
of the ramifications of the bronchial tube and its terminal air-cells, of the ramifi- 
cations of the pulmonary and bronchial vessels, lymphatics, and nerves: all of these 
structures being connected together by areolar fibrous tissue. 

Tho bronchus upon entering the substance of the lung, divides and subdivides 
dichotomously throughout tho entire organ. Sometimes three brandies arise 
together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions of tho bronchi enters a pulmonary 
lobule (lobular bronchial tube), and again subdividing, ultimately terminates in 
the intercellular passages and air-cells of which the lobule is composed. Within the 
lungs the bronchial tubes are circular, not flattened, and their constituent elements 
present the following peculiarities of structure. 

The Cartilages arc not imperfect rings, but consist of laminated plates, of 
varied form and size, scattered irregularly along the sides of the tube, being most 
distinct at the [wints of division of the bronchi. They may be traced into tubes 
the diameter of which is only one-fourth of a line. Reyond this point, the tubes 
are wholly membranous. The fibrous coat, and longitudinal elastic fibres, are 
continued into the smallest ramifications of the bronchi. The muscular coat is 
disposed in the form of a continuous layer of annular filu-es, which may be traced 
upon the smallest bronchial tubes: they consist of the unstriped variety of mus- 
cular fibre. The mucous membrane lines the bronchi and its ramifications 
throughout, and is covered with columnar ciliated epithelium. 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain 
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a diameter of to -./qUi of an inch. They then become changed in structure, 
losing their cylindrical form, and are continued onwards as irregular passages 
(intercellular passages), through the substance of the lobule,, their sides and 
extremities being closely covered by numerous saccular dilatations, the air-cells. 
Ihis arrangement resembles most closely the naked eye appearances observed 
in the i*eticulated structure of the lung of the tortoise*, and otlu*r ri'ptilia. 

Ihe air-cells are small, polyhedral, alveolar recesses, separated from each other 
by thin 8(5pta, and communicating freely with the intercellular passages. Th(*y 
are well seen on the surface of the lung, and vjiry from ^ J-jyth to of an inch 
in diameter; being largest on ihe surface, at the thin borders, and at the apex; 
and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passages, their 
constituent elements become changed: tlnnr walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue; the muscular fibres disappear, 
and the mucous membrane becomes thin and delicate, and lined with a layer of 
squamous epithelium. This membrane lines the air-cells, and forms by its redu- 
plications the septa intervening between them. 

The Pulmonary Artery^ conveys the dark, impure venous blood to the lungs: 
it dividl^s into branches which accompany the bronchial tubers and terminate 
in a dense capillary network upon the walls of the intercellular passages and air- 
cells. From this network, the radicles of the pulmonary veins arisi?, coalescing 
into large branches, they accompany the arteries, and return the blood, purilied 
by its passage through the capillaries, to the left auricle of the heart. In the 
lung, the branches of the pulmonary artery are usually above and in front of a 
bronchial tube, the vein below. 

The Pulmonary Capillaries form plexuses which lie immediately ben(*ath the 
mucous membrane, on the walls and septa of the air-cells, and upon the walls of 
tin? intercellular passages. In the septa between the c,(dls, the ca|)illary network 
forms a single Layer. The capillaries are very minute, the meshes being only 
slightly wider thfin the vessels: their w.alls are also exceedingly thin. 

The Bronchial Arteries supply blood for the nutrition of the lung: tluiy are 
derived from the* thoracfic aorta, and, accompany the bronchial tubes, are 
distributed to the bronchial glands, and iijam the walls of the larger bronchial 
tuiies and pulmonary vessels, and terminate in the deep bronchial veins. Others 
iiffe distributed in the interlobular ar(*olar tissue, and terminate ])artly in the 
deep, partly in the superticial, bronchial veins. Lastly, some ramily upon the 
walls of the smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and Deep Bronchial Veins unite at tin? root of the lung, and 
terminate on the right side in the vena .azygos; on the left side, in the superior 
intercostal vein. 

The Lymphatics consist of a superficial and deep set: they terminate at the 
root of the lung, in the bronchial glands. 

'^Nerves, The lungs .are supplied from the anterior and posterior pulmonary 
plexuses, formed chiefly by branches from the sympathetic and ])neumogastric. 
The filaments from these plexuses accompany the bronchial tubes upon which 
they are lost. Small ganglia have been found by Rem.ak upon the smaller 
branches of these nerves. 


Thyroid Gland. 

The thyroid gl.and bears much resembL'incc in structure to other glandular 
organs, and is usually classified together with the thymus, suju’a-renal glands, and 
spleen, under the head of ductless glands^ from its ])()ss(‘ssiug no excretory duct. 
Its function is unknown, but, from its situation in connection with the trachea 
.and larynx, is usually described with th(*se, .although taking no part in tho 
function of respiration. It is situated at the upper part of the trachea, and 
consists of two lateral lobes, placed one on each side of this tube, connected 
together by a narrow tr.ansverse portion, the istlunus. 

U II 
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Its anterior surface is convex, and covered by the Sterno-liyoid, Sterno-tliyroid, 
and Omo-liyoid muscles. 

Its lateral surfaces^ also convex, lie in contact with tho sheath of the common 
carotid artery. 

Its posterior surface is concave, and embraces the trachea and larynx. Tho 
posterior borders of the gland extend as far back as tho lower part of the pharynx. 

This gland is of a brownish red colour. Its weight varies from one to two 
ounces. It is larger in females than in males, and becomes sliglitly increased in 
size during menstruation. It occasionally becomes enormously hypertrophied, 
constituting the disease called bronchocele, or ^goitre. Each lobe is soinoAvliat 
conical in shape, about two inches in length, and three-quarters of an inch in 
breadth, the right lo])e being rather the larger of the tAVO. 

The isthmus connects the loAver third of the two lateral lobes: it measures 
about half an inch in breadth, and the same in depth, and usually covers the 
second and third rings of the trachea. Its situation presents, however, many 
variations, a ])oint of some importance in the operation of tracheotomy. Some- 
times tlu^ isthmus is altogether wanting. 

A third lobe, of conical shape, called tho ppramul^ occasionally arises from the 
left side of the upper part of the isthmus, or from the left lobe, ami ascends as 
high as the hyoid bone. It is occasionally quite detached, or divided into two 
parts, or altogether wanting. 

A fcAv muscular bands are occasionally found attached, above, to the body of 
the hyoid bone, and connected, behnv, Avith the isthmus of the gland, or its 
pyramidal process, and named by Soemmering, the Levator (jlataluhe thyroUUe, 

STurcTruK. The thyroid consists of luinuu-ous minute closed vesicles, com- 
posed of a homogeneous membrane, enclosed in a dense capillary j)lexus, and 
connected together into imperfect lobules by areolar tissue. These v(*sicles are 
spherical or oblong, perfectly distinct, and <‘ontaiu a yelloAvish Iluid, in Avhich 
are found floating numerous ‘ dotted corpuscles’ and cells. The fluid coa- 
gulates by heat or alcohol, but preserves its transparency. In the feetus, 
and in young subjects, the corpuscules lie in a single layer, in contact Avilh 
the inner surface of tliese cavities, and becojiio detached during the proe(‘ss of 
groAvth. 

The Arteries supplying the thyroid, arc tlio suj)erior and inferior thyroid, and 
sometimes an additional branch from the arteria innominata, Avhich ascemls fn; n 
this A(‘ssel upon the front of the trachea. The art(U’ies are remarkable for their 
large size and frequent anastomos<3S. 

The Veins form a plexus on the surface of the gland, and on the front of the 
trachea, from Avhich arise the superior, middle, and interior thyroid vi*ins; tho 
tAvo former terminating in tho internal jugular, the latter in the vena iiino- 
minata. 

The Lymphatics are numerous, of large size, and terminate in the thoracic and 
right lymphatic ducts. 

The Nerves arc derived from the pneumogastric, and from tho middle and 
inferior cervical ganglia of the sympathetic. 

Chemical Composition, The thyroid gland consists of albumen, traces ot 
gelatine, stearine, oleine, extractive matter, alkaline, and earthy salts, and Avater. 
The salts are chloride of sodium, alkaline sulphate, phos^diate of potash, lime, 
magnesia, and a trace of oxide of iron. 

Thymus Gland. 

The thymus gland presents much resemblance in structure to other glandular 
organs, and is classified under the head of the ductless glandsy from its possessing 
no excretory duct. 

The thymus gland is a temporary organ, attaining its full size at the end of the 
second year, Avhen it ccjises to groAV, and gradually dwindles, until, at puberty, it 
has almost disappeared. If examined when its groAvth is most active, it will be 
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found to consist of two lateral lobes, placed in close contact along the middle line, 
situated partly in tli (3 anterior nicdiastiniiin, partly in the neck, and extending 
from the fourth costal cartilage upwards, as higli as the lower border of the 
thyroid gland. It is covered by the sternum, and by the origins of the Stcriio-hyoid 
.and Sterno- thyroid muscles. In the mediastinum, it rests upon the pericardium, 
being s(!p.arated from the arch of the aorta and great vessels, by the llioracic 
fascia. In the neck, it lies, on the front and sides of the trache.a, behind the Sterno- 
hyoid and Steriio-thyroid muscles. The two lobes generally dilfer in size: they 
arc occasionally united, so as to form a single mass; and sometimes sep.arated by 
an intermediate lobe. The thymus is of a pinkish-grey colour, soft, and lobu- 
latcd on its surfaces. It is about two inches in length, one and half in width, 
below, and about three or four lines in thickness. At birth, it weighs about half 
an ounce. 

Structure, Each lateral lobe is composed of numerous lobules, held together by 
delicate areolar tissue; the entire gland being enclosed in an investing capsule of 
a similar, but denser structure. The ])rimary lobules vary in size from a pin’s 
hcjid to a small pea. Each lobulo contains in its interior .a small c.avity, which 
is surrounded with smaller or secondary lobules, which are also hollow within. 
The cavities of the secondary and primary lobules communicate; those of tln^ 
latter opening into the great central cavity, or reservoir of the thymus^ which 
extends through the entii'e length of cjich lateral half of the gland. The central 
cavity is lined by a vascular membrane, which is prolonged into all the subordi- 
nate cavities, and contains a milk-white fluid resembling chyle. 

If tlu* investing cai)sule and vessels, as well as the areolar tissue connecting 
the lobules, are removed Irom the surface of either hiter.al lobe, it will be seen 
that the central cavity is folded upon itself, and admits of being drawn out into a 
lengthened tubular cord, around which the primary lobuh's are attached in a 
spiral nuiiiJier, like knots upon a rope. Such is the condition of the organ at an 
early period of its development; for Mr. Simon has shown, that the primitive 
form of the thymus is a linear tulic, from which, as its development proceeds, 
lateral diverticula le«*id outwards, the tube ultimately becoming obscure, from 
its surface being covered with numerous lobules. 

According to Oesterlen and Mr. Simon, the cavities in the secondary lobules 
.aroi surrounded by rounded saccular dilatations or vesicles, which open into it. 
These vesicles are fornwHl of a homogeneous membr.*ine, enclosed in a den so 
capillary plexus. 

The whitish fluid contained in the vesicles and central cavity of the thymus, 
contains numerous dotted corpuscles, simil.ar to those found in the chyle. Tlui 
corpuscles are flattened circul.ar discs, measuring about 71/00 of an inch in dia- 
imder. 

Chemical Composition, The solid animal constituents of the thymus are albu- 
men and fibrinc in large quantities, gelatine, and otlu'r animal matters. The s.alts 
are alkaline and earthy phosphates, with chloride of potassium. It contains about 
80 per cent of water. 

The arteries supplying the thymus are derived from the internal mammjiry, 
and from the sup(*rior and inferior thyroid. 

The veins terminate in the left vena innominata, and in the thyroid veins. 

The lymphatics arc of Large size, .arise in the subst.ance of the gland, and are 
said to termin.ato in the internal jugul.ar vein. Sir A. Cooper considered that 
these vessels cjirried into the blood the secretion formed in the substance of tlu^ 
thymus. 

The nerves are exceedingly minute; they are derived from the pneumogastrit! 
and sympathetic. Branches from the descendens non! .and phrenic reach the 
investing capsule, but do not penetrate into the subshanco of the gland. 
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The Urinary Organs. 

The Kidneys. 

T he Kidneys arc two glandular organs, intended for the secretion of the urine. 

They are situated at the back part of the abdominal cavity, behind tlie 
peritoneum, one in each lumbar region, extending from the eleveiitli rib to near 
the crest of the ilium; the right one being lower than the left, from its vicinity 
to the liver. They are usually surrounded by a considerable (luantity of lat, and 
are retaimal in their position by the vessels which pass to and from them, 

lielations. The anterior surface of the kidney is convex, partially covered by 
the peritoneum above, and is in relation, on the right side, with the liver, 
descending portion of the duodenum, and ascending colon; and on the left side 
with the great end of the stomach, the lower end of the spleen, and descending 
colon. 

The posterior surface is flattened, and rests iii)on the corresponding crus of the 
Diaphragm, in front of the elevenlli and twelfth ribs, on Ihe anterior lamella of 
the aj)oneurosis of the transversalis which separates it from the Quadratus 
lumborum muscle, and on the Psoas magnus. 

The superior extremiti/^ directed inwards, is thick and rounded, and embraced 
by the supra-renal capsule. It corresponds, on tin; left side, to the upper border 
of tlieVleventh rib, and on the right side to the lower border. 

The inferior extremity^ small and flattened, extends nearly as low as the crest 
of the ilium. 

The external border is convex, and directed outwards towards the parictes of 
the abdomen. t 

The internal border is concave, directed dowiiAvards and forwards, and presetps 
a deep notch, tlie hilus of the kidney^ more marked behind than in front. At the 
hilus, the vessels, excretory duct, and nerves pass into or from the organ; the 
branches of the renal vein lying in front, the artery and its branches next, the 
excretory duct or ureter being behind and below. The liilus leads into a hollow 
space, the sinus^ which occupies the interior of tlic gland. 

Each kidney is about four inches in length, two inches in breadth, and about 
one inch in tliickness; the left one being somewhat longer and thinner than the 
right. The ^veiglit of the kidney in tlie adult male varies from 4j^oz. to 6oz.; 
in the female, from 40Z. to 5.V0Z.; the dilference between the two being about 
half an ounce. TIkj left is nearly always heavier than the right, by about 
two drachms. Hieir weight in proportion to the body, is about i to 240. The 
renal substance is dense, iirm, extremely fragile, and of a deep red colour. 

The kidney is invested ])y a proj)er tibrous capsule, formed of dense fibro- 
areolar tissue. It is tliin, smooth, and easily removed from its surface, to which 
it is connected by fine tibrous processes and vessels; and at the hilus is continued 
inwards, lining tlie sides of the sinus, and at the bottom of that cavity forms 
slieaths around the blood-vessels, and the subdivisions of the excretory duet. 

On making a vertical section through the organ, from its convex to its concave 
border, it appears to consist of two diilerent substances, named, from their posi- 
tion, (external or cortical, and internal or medullary, substance. 

The cortieal substance forms about three-fourths of the substance of the gland. 
It occupies the surface of the kidney, forming a layer about two lines in thick- 
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ness, and sends numerous prolongations inwards, towfirds the sinus between the 
pyramids of the medullary substance. 

The medullary substance consists of pale, reddish-coloured, conical masses, the 
pyramids of Malpighi ; they vary in num- 
ber from eight to eighteen; their bases are 

directed towards the cortical substance; 339*— Vortical Section of Kidney, 

whilst their apices, which are free, converge 
towards the sinus, and are named the pa~ 
pillfB (mammilL'e) of the kidney. The kidney 
is thus seen to consist of a number of coni- 
cal-shaped masses, surrounded by an in- 
vestment of the cortical substancci: these 
represent the separate lobules of which the 
human kidney in the foetus consists, a con- 
dition observed permanently in the kid- 
neys of many of the lower animals. As 
the human kidney becomes developed, the 
adjaciuit lobules coales(.*e, so as to form a 
single gljind, the surface of which, even in 
the adult, occasionally presents faint traces 
of a lobular subdivision. 

The medullary portion is denser in struc- 
ture than the cortical, and presents a striated 
appearance, from being composed of a num- 
ber of minute diverging tubes {tiibuli nri- 
niferi). The tubuli uriniferi commence at 
the apices of the cones by small orifices, 
which vary from 3^ to of an inch ; 
as they pass up in the medullary sub- 
stance, towards the periphery, they pursue 
a diverging course, dividing and subdividing 
at very acute angles, until they reach the 
cortical substance, when they become convoluted, anastomose freely with 
e^ch other, and retain the same diameter. The number of orifices on the 
(jntire^ surface of a single papilla is, according to lluschke, about a thousand; 
from four to five hundred large, and as many smaller ones. The tubuli 
uriniferi are formed of a triinsparent homogeneous basement iiTembrane, lined 
by spheroidal epithelium, which occupies about two-thirds of the diameter 
of the tube. The tubes are separated from 



one another, in the medullary cones, by 
capillary vessels, which form oblong meshes 
parallel with the tulmli, and by an interme- 
diate parenchymatous substance composed 
of cells. 

The cortical substance is soft, reddish, 
granular, easily lacerated, and contains nu- 
merous small, red, globular bodies dissemi- 
nated througli it in every part, excepting 
towards the free surface. These are the 
Malpighian bodies. Tho cortical portion, 
like tho tubular, is composed of the tubuli 
uriniferi, blood-vessels, lymphatics, and 
nerves, together with an intermediato pa- 
renchymatous substance. 

As soon as the tubuli uriniferi enter tho 


340. — Minuto Structure of Kidney. 



cortical substance (fig. 340), they become 

convoluted, and anastomose freely with each other; they are sometimes called the 
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tubes of Ferrein. At the bases of the pyramids, the straight tubes are described 
as being collected into small conical fasciculi, the tortuous tubuli corresponding to 
which are prolonged upwjirds into the cortical portion of the kidney as far as the 
surface, foriniiig a number of small conical niass(?s, which arc named i\\Q pyramids 
of Ferrcbi, several of which corres[>ond to each medullary cone and its corre- 
sponding portion of cortical substance. According to Mr. Rowinan, the tubuli 
uriniferi commence in the cortical substance as small, dilated, membranous cap- 
sules, the capsules of the Malpighian bodies; they also form loops, either by the 
junction of adjacent tubes, or, according to Toynbee, by the union of two branches 
proceeding from the same tube; they have also been seen to arise by free closed 
extremities. 

The Malpighian bodies are found only in the cortical substance of the kidney. 
They are small rounded bodies, of a deep red colour, and of the average diameter 
of the y of an inch. Each body is composed of a vascular tuft enclosed in :i 
thill membranous capsule, the dilated commencement of a uriniferous tubule. 
The vascular tuft consists of the ramifications of a minute artery, the afferent 
vessel^ which, after j)ii*rcing the cajisule, divides, in a radiated manner, into 
several branches, which ultimately terminate in a fiiuT set of capillary vi*ssels. 
From these a small vein, the efferent vessel^ jiroceeds; this pierces the capsule 
near the artery, and forms a close venous iilexus, with the efferent vessels from 
other Malpighian bodies, around the adjacent tubuli. 

The capsular dilatation of the Malpighian body is not always ])laced jit the 
commencement of the tube; it may occupy one side (Gerlach): hence th(‘ir sub- 
division into lateral or terminal. The membrane com|)osing it is thicker than 
that of the tubule; the epithelium lining its inner surface is (bin, and in the 
frog provided with ciliie at the neck of the dilated portion; but in the human 
subject, ciliie have not been detected. According to Mr. Howman, the surface of 
the vascular tuft lii*s free and uncovered in the interior of its cajisuh?; but accord- 
ing to Gerlach, it is covered with a thick layer of nucleated cells, similar to those 
lining the inner surface of the capsule. 

Ducts. The ureter, as it approaches the hilus, b(‘(‘onu‘S dilated into a funnel- 
shaped membranous sac, the pet vis. It then enters the sinus, and subdivides 
usually into three prolongations, the infundibuia ; one placinl at each extremity, 
and one in tin? middle of tin* organ: these subdivide inb) smalliu* tubes, th(‘ calgcfSy 
which surround, like a cup-like pouch or calyx, th(> bas(‘s of one or niori^ of tl|.o 
papilhe. The ureter, the pelvis, and the calyces consist of three coats, fibrous, 
muscular, and mucous. 

The external or Jihro-elastic coal is continuous, around the bases of the papilhe, 
with the tunica propria investing the surface of the organ. 

The muscular coat consists of a double layer of fibres placed between the 
fibrous and mucous coats. 

The internal or mucous coat invests the papilhe of the kidney, and is continued 
into the orifices upon their surfaces. 

The Renal artery is large in proportion to the size of the organ which it 
supplies. Each vessel divides into four or five branch(*s, which enter the hilus, 
and arc invested hy sheaths derived from the fibrous capsule; tlu^y iienetrate the 
substance of the organ between the papilla*, and enter the cortical substance in 
the intervals between the medullary cones; dividing and subdividing in their 
(•oursc towards the bases of the ])yramids, where they form arcings by their anas- 
tomoses: from these arches numerous vessels are distributed to the cortical 
substance, some of which enter the Malpighian corpuscles; whilst others form a 
capillary network around the uriniferous tubes. 

The Veins of the kidney commence upon the surface of the organ, where they 
have a stellate arrangement; tlu?y pass inwards, and open into larger veins, which 
unite into arches around the bases of the medullary cones. After receiving the 
\enous plexus from the tubular portion, they accompany the branches of the 
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arteries to the sinus of the kidney, where they finally unite to form a single vein, 
whieli terminates in the inferior vena cava. 

The lymphatics ot the kidney consist of a superficial and deep set; they accom- 
pany tlie blood-vessels, and terminate in the lunil)ar glamls. 

I lie nerves are derived from tlie renal plexus, whicli is forinerl by filaments 
liom the solar jilexus and lesser splanchnic nerve; tln^y accompany the branches 
of the arteries. From the renal ])lexus, some filaments jiass to the spermatic 
plexus and ureter. 


The Ureteks. 

The Ureter is the excretory duct of the kidney. It is a cylindrical membra- 
nous tube, from sixteen to eighteen inches in length, and of the diameter of a 
goose-quill. It is [ilaced at th<i back pjirt of the abdomen, behind the ])(Titoneum ; 
and extends obliquely downwards and inwanls, from the lower jiart of the pelvis 
of the kidney, enters the cavity of the ]>elvis, and then passes downwfirds, for- 
Avards, and inwards, to the base of the bladdi^r, into which it opens by a constricted 
orifice, alter passing obliipiely, for nearly an inch, between its inusciilar and 
mucous coats. 

Uelations. In its course from above downwards, it rests upon the Psoiis 
muscle, being covered by the peritoneuin, and crossed in front very obliijuely 
by the spermatic vessids; the ui'cter lying elosi^ to the outer side of the 
int(*rior vena cava. Opposite the sacrum, it crosses tlu^ common iliac artery, or 
the external iliac vessels, behind the ileum on the right side, and the sigmoid 
flexure of the colon on the hd‘t. In the ])elvis, it entiu's the posterior falsi; liga- 
ment of the Viladder, runs bidow the obliterated hypogastric artery, the vas 
deferens, in tin; male, passing bidween it and the bladder. In the leinale, the 
ureter passes along the sides of the cervix uteri and ujijier ])art of the vagina. 
At the base of the bladder, it is situated about two inches from its fellow; 
lying, in the male, about an inidi and a half behind the base of the prostate, at 
tin; ])Osterior angle of the trigone vi'sica;. 

Hirnctare, The ureter is cojuposed of two coats, an external or muscular, and 
an internal mucous coat. 

The muscular coat consists of two layers of longitudinal fibres, and an inter- 
ifiediate transversi; layer. 

• T1a3 mucous coat is smooth, and presents a few longitudinal folds, which 
become efliiced by distension. It is continuous with the imnanis membrane of the 
bladder below; whilst, aliove, it is prolonged over the paiiilhe into the tubuli 
uriniferi. The epithelial cells lining it arc spheroidal. 

The arteries supplying the ureter are branches of the renal, spermatic, internal 
iliac, jind inferior vesical. 

The nerves are derived from the inferior mesenteric, spermatic, and hypo- 
gastric plexuses. 


SurRA-llENAL Capsules. 

The supra-rcnal capsules arc usually classified, together with the spleen, 
thymus, and thyroid, uiuler the head of ‘ ductless glamls,’ as they have no excre- 
tory duct, 'riiey are two small flattened glandular bodies, of a yellowish colour, 
situated at the back part of the abdomen, behind the peritoneum, immediately in 
front of the upper end of either kidney; hence their name. The right one is 
somewhat triangular in shape, bearing a resemblance to a cocked hat; the left is 
more semilunar, and usually larger and higher than the right. They vary in size 
in different individuals, l)eing sometimes so small as to be scarcely detected; at 
other timi's large. They measure from an inch and a quarter to nearly two 
inches in length, about an inch and a quarter in breadth, and from two to three 
lines in thickness. In weight, they vary from one to two drachms. 
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Relations, Tlic anterior surface of the right supra-rcnal capsule is in relation 
with the under surface of the liver; that of the left with the pancreas and 
spleen. The posterior surface rests upon the crus of the Diaphragm, opposite 
the tenth dorsal vertehra. Their upper thin convex border is directed upwards 
and inwards. Their lower thick concave border rests upon the upper end of the 
kidneys, to which they are connected by the common investing areolar tissue. 
Their inner borders are in relation with the great splanchnic nerves and scnii- 
liinar ganglia, and lie in contact on the right side with the inferior vena cava, 
and on the left side with the aorta. The surface of the supra-rcnal gland is sur- 
rounded by areolar tissue containing much fat, and closely invested by a thin 
fibrous coat, which is diilicult to remove, on account of the numerous fibrous and 
vascular processes which enter the organ through the furrows on its anterior sur- 
face and base. 

Structure, On making a perpendicular section, tlui gland is seen to consist of 
two substances, external or corti(;al, and internal medullary. 

The cortical substance forms thti chief part of the organ; it is of a deep yellow 
colour, and consists of narrow columnar masses placed perpendicularly to the 
surface. 

*V\\i} medullary substance is soft, pulpy, and of a dark brown or black colour; 
hence the name, atrabiliary capsules^ given to these organs. In its centre is 
often seen a space formed by the breaking down of its component parts. 

According to the research(‘s of Oesterlen and Mr. Simon, the narrow columnar 
masses of which the cortical substance? is composed measure about -7 J 77th of an 
inch in diameter, and consist of small closed parallel tubes of limitary membrane 
containing dotted nuclei, together with much granular matter, oil globules, and 
nucleated cells. According to Ecker, the apparent tubular canals consist of rows 
of closed vesicles placed endwise, so as to resemble tubes; whilst Kdlliker states, 
that these vesicles are merely loculi or spaces in the stroma of the organ, having 
no limitary membrane, and, from being situated endwise, present the appearance 
of linear tubes. Nucleated cells exist in large numbers in the siipra-renal 
glands of ruminants, but more sparingly in man and other animals, but the 
granular matter appears to form their chief constituent; their size varies, and they 
present tlie singular peculiarity of undergoing no change when acted upon by 
most chemical reagents. The columnar masses are surrounded by a close capil- 
lary network, which runs parallel with them. ^ 

The medullary substance consists of nuclei and granular matter, uniformly 
scattered throughout a plexus of minute veins. 

The arteries supplying the supra-rcnal glands are numerous Jind of large 
size, they are derived from the aorta, the phrenic, and the renal; they subdivide 
into numerous minute bninches jirevious to entering the substance of the gland. 

The snprn-renal vein returns the blood from the medullary venous ph‘xus, and 
receives several branches from the cortical substance; it ojicns on the right side 
into the inferior vena cava, on the left side into the left renal vein. 

The lymphatics terminate in the lumbar glajids. 

The nerves arc exceedingly numerous; they arc derived from the sohar and 
renal plexuses, and, according to Rergmann, from the phrenic and pneumo- 
gas trie nerves. They have numerous small ganglia devcloj)ed upon them. 

The Pelvis. 

The cavity of the pelvis is that part of the general abdominal cavity which is 
below the level of the linea ileo-pectinea and the promontory of the sacrum. 

Boundaries, It is bounded, bcdiiiid, by the sacrum, the coccyx, and the great 
sacro-sciatic ligaments; in front and at the sides, by the pubes and ischia, covered 
by the Obturator muscles; above, it communicates with the cavity of the abdomen; 
and below, it is limited by the Lovatores ani and Coccygei muscles, and tho 
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visceral layer of the pelvic fascia, which is reflected from the wall of the pelvis 
on to the viscera. 

Contents. The viscera contained in this cavity arc the urinary bladder, the 
lower end of the rectum, and the generative organs peculiar to each sex; they 
are covered by the peritoneum, and supplied with blood and lymphatic vessels 
and nerves. 

The IIlaodeu. 

The bladder is the reservoir for the urine. It is a musculo-inembranous sac, 
situated in the pelvic cavity, behind the pubes, and in front of the rectum in the 
male, the uterus and vagina intervening between it and that intestine in the 
female. The shape, position, and relations of the bladder are greatly influenced 
by age, sex, and the degree of distension of the organ. During infancy, it is 
conical in shape, and projects above the upper border of the pubes into the hypo- 
gastric region. In the adult, when quite empty and contracted, it is a small 

341.— Vci-tical Section of Bladder, Penis, and Urethra. 



triangular sac, placed deeply in the pelvis, flattened from before backwards, its 
apex reaching as high as the upper border of the symphysis pubis. When 
slightly distended, it has a rounded form, and partially fills the pelvic cavity; and 
when greatly distended, is ovoid in shape, rising into the abdominal cavity, often 
extending upw«ards nearly as high as the umbilicus. It is larger in its vertical 
diameter than from side to side, and its long axis is directed from above obliquely 
downwards and backwards in a line directed from some point between the pubes 
and umbilicus (according to its distension) to the coccyx. The bladder, when 
distended, is slightly curved forwards towards the anterior wall of the abdomen, 
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BO as to bo more convex behind than in front. In the female, it is larger in the 
transverse than in the vertical diameter, and its csipacity is said to bo greater 
than in the male. The ordinary amount which it contains is about a pint. 

The bladder is divided into a summit, body, base, and neck. 

Tlie summify or apex, of tlie bladder is rounded and directed forwards and up- 
w'ards; it is connected to tlie umbilicus by a tibro-mii scalar cord, the urachus, and 
also by means of two rounded fibrous cords, the obliterated portions of the hypo- 
gastric arteries, wliich arc placed one on each side of the urachus. 

The urachus is the obliterated remains of a tubuliir canal existing in the em- 
bryo, whicli connects the cavity of the bladder with a membranous sac placed 
external to the abdomen, opposite the umbilicus, called the allantois. In the 
infant at birth, it is occasionally found pervious, so that the urine escajies at the 
umbilicus, and calculi have been found in its canal. The summit of the bladdiT 
behind the urachus is covered by peritoneum, whilst the portion in Iroiit is 
uncovered by it, and rests upon the abdominal wall. 

The bodt/ of the bladder in front is not covert'd by peritoneum, and is in rela- 
tion with the trifingular ligament of the urethra, the posterior surface of the 
symphysis pubis, the Internal obturator muscles, and, when distended, with the 
abdominal ])arietes. 

The posterior surface is covered by peritoneum throughout. It corresponds, in 
the male, with the rectum; in the female, with the uterus, some convolutions of 
the small inti‘stines being interposed. 

The side of the bladder is crossed obliquely from Ixdow, upwards and Ibr- 
wards, by the obliterattxl hypogastric artery; above and behind this cord, the 
bladder is covered by peritoneum; but, below and in front of it, the serous cover- 
ing is wanting, and it is conn(*cted to the pelvic fascia. The vas deferens j>asses, 
in an arched direction, from before backwards, along the side of the bladdm*, to- 
wards its base, crossing in its course the obliterated hyjiogastric artery, and 
passing along the inner side of the ureter. 

'riie base of the bladder is broad, directed downwards and backwards, and 
rests, in the male, upon the second portion of the ri‘ctum, from which it is 
separated by a relleetion of the recto- vesical fascia. It is covered post(*riorly, 
for a slight extent, by the peritoiuMim, which is reflected from it upon the 
rectum, forming the recto-vesical fold. The portion oi‘ the bladder in relation 
with the rectum, corres|)onds to a triangular space, bounded Ixdiind l)y the recto- 
vesical ])(‘ritoneal fold; on either side, by the vesicula seminalis and vas deferens; 
and in front, by the prostate gland. In the female, tin; base of the bhuhler is 
adherent to the anterior wall of the vagina, and separated from the lower part 
of the anterior surface of the cervix ut(;ri, by a fold of the peritonmim. 

The cervix^ or neck of the bladder, is tlie constricted portion continuous with 
the urethra. In the male, its direction is oblique in the erect posture, and it is 
surrounded by the prostate gland. In the female, its direction is oblicjuely down- 
wards and forwards. 

Ligaments. The bladder is retained in its place by ligaments, which are 
divided into true and false. The true ligaments are five in number, two ante- 
rior, and two lateral, formed by the recto-vesical fascia, and the urachus. The 
false ligaments, also five in number, arc formed by folds of the peritoneum. 

The Anterior^ or Pubo- prostatic Ligaments^ extend from the back of the 
pubes, one on each side of the symphysis, to the front of the neck of the 
bladder, find upper siirfaf^e of the prostate gland. In the intervfil between the 
two, passes the dorsal vein of the penis. These ligaments contain a Jew muscular 
fibres, prolonged Irorn the bl addin*. 

The Lateral Ligaments^ broader and thinner than the preciMling, are fornuid 
by refiected portions of the visceral layer of the pelvic fascia, Avhich are fittached 
to the lateral parts of the prostate, and to the sides of the base of the bladder. 

The Urachus is the fibro-inuscular cord alrejidy mentioned, extending between 
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the apex of the bladder and the umbilicus. It is broad below, at its attachment 
to the bladder, and becomes narrower as it ascends. 

The False Ligaments of the bladder are formed by peritoneum; they arc five 
in number, two posterior, two lateral, and one superior. 

The two jmsterior pass forwards, in the male, from the sides of the rectum; in 
th(^ female, from tlie sides of the uterus, to the ])osterior and lateral aspect of the 
bladder; they form the lateral boundaries of tlie recto- vesical fold of peritoiieiiin, 
and contain the obliterated hypogastric arteries, the ureters, and vessels and 
nerves. 

The two lateral ligaments are reficctioiis of the peritoneum, from the iliac 
fossa) to the sides of the bhulder. 

The superior ligament is the prominent fold of peritoneum extending from the 
summit of the bladder to the umbilicus. It covers tlie urachus, and the oblite- 
rated hypogastric arteries. 

Strueture. The bladder is composed of four coats; a serous, a muscular, a 
cellular, and a mucous coat. 

The serous coat is partial, and derived from the ])eritoneum. It invests tho 
])osterior surface*, from opposite the terminal ion of the two ureters to its summit, 
and is relleeted from this point and from the sides, on to the abdominal and 
pelvic walls. 

The muscular coat consists of two layers of unstriped muscular fibre, an 
external layer, composed of longitudinal fibres, and an internal layer of circular 
fibres. 

The longitudinal Jibres are most distinct on the anterior and jiosterior surfaces 
of the organ. They arise, in front, from the ant(*rior ligaments of the bladder 
from the neck of the blad<h‘r, ami, in the male, from the adjacent portion ol the 
prostate gland. They spread out, ami form a plexiforui mesh, on the anterior 
surface of the bladder, being continued over the post(*rior surlace and base ol 
the organ to the neck, whore they are inserted into the lU’ostate, in the male, 
and into the vagina in the jenialo. 

OtJier longitudinal jibres arise, in the male, from the sid(?s ol the prostate, and 
spread out ujion the sides of* the bladder, intersecting with one another. 

The circular f hres are vory thinly and irregularly scattered on the body of 
{ha organ; but, towards its lower ])arl, around the cervix and commenccnmmt of 
^the \|rethra., they are disposed in a thick circular layer, forming tlie sphincter 
vesica?. 

Two bands of oblicpie fibres, originating behind the orifices of tho ureters, 
converge to the back part of the prostate gland, and arc inserted, by means ot a 
librous jirocess, into the middle lobe of this organ. They are the. muscles of the 
ureters, described by Sir C. Bell, who supposed that, during the contraction of 
the bhulder, they served to retain the obrniuc direction of the ureters, and so 
prevent the reflux of urine into them. 

The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular and mucous coats, being intimately connected with the latter. 

The mucous coat is thin, smooth, and ot a pale rose colour. It is 
continuous through tho ureters with the lining membrane of the urinilcrous 
tubes, and below, with the urethra. It is connected loosely to the muscular coat, 
by a layer of areolar tissue, excepting at the trigone, where its adhesion 
is more close. It is provided with a few mucous follicles; and numerous small 
racemose glands, lined with columnar epithelium, exist near the neck ol the 
organ. The epith(*Ilum covering it is intermediate in form between tho columnar 
and squamous varieties. 

Interior of the bladder. Upon the internal surface of tho base of the bladdcT, 
immediately behind tho urethral orifice, is a triangular, smooth surface, the ajiex 
of which is directed forwards; this is the trigonnm vesiae, or trigone vcsiralc. 
It is paler in colour than the rest of the mucous membrane, and never presents 
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any ruga 3 , even in the collapsed condition of the organ, owing to its intimate 
adhesion to the subjacent tissues. It is bounded on each side by two slight 
ridges, which pass backwards and outwards to the orifices of the ureters, and 
correspond with the muscles of these tubes; at each posterior angle, are the orifices 
of the ureters, which are placed nearly two inches from each other, and about an 
inch and a half behind the orifice of the urethra. Projecting from the lower and 
anterior part of the bladder, into the orifice of the urethra, is a slight elevation 
of mucous membrane, called the uvula vesicce. It is formed by a thickening of the 
submucous areolar tissue, and lies just in front of the middle lobe of the 
prostate. 

The Arteries supplying the bladder are the superior, middle, and inferior 
vesical, in the male, with additional branches from the uterine, in the female. 
They are all derived from the anterior trunk of the internal iliac. 

The Veins form a complicated plexus around the neck, sides, and base of the 
bladder, and terminate in the internal iliac vein. 

The Lymiihatics accompany the 

341. — ^Thc Bladder and Urethra laid open. blood-vessels, passing thruugli the 

Seen from above. glands surrounding them. 

The Nerves are derive*! from tli*? 
hypogastric and sacral plexuses; the 
former supplying the upper j)art of 
the organ, the latter its base and 
neck. 

Malk Ukkthka. 

The urethra extends from the neck 
of the bladder to the meatus urinarius. 
It is (iurved in its course, so as to 
resemble, in its flaccid state, the italic 
letter f ; but in the erect state it 
forms only a single curve, the con- 
cavity of which is directed upwanls. 
Its length varies from eight to nine 
inches ; and it is divided into three 
]M)rtions, the prostatic, membryiious,^ 
anil spongy, the structure and reda- 
tions of which are essentially differ- 
ent. 

The Prostatic jiortion is the widest 
and most dilatable part of the canal. 
It passes through the prostate gland, 
from its base to its ap(?x, lying nearer 
its upper than its lower surface. It 
is about an inch and a quarter in 
length; and the form of the canal is 
spindle-shaped, being wider in the 
middle than at either extremity, and 
narrowest in front, where it joins the 
ineinbranous portion. A transverse 
section of the c.anal in this situation 
is triangular, the apex directed down- 
wards. 

Upon the floor of the canal is a 
narrow longitudinal ridge, the veru 
montanum^ or cajiut gallinaginis^ 
formed y an elevation of the mucous membrane and its subjacent tissue. It is 
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eight or nine lines in length, and a line and a half in height ; and contains, 
according to Kobclt, muscular and erectile tissues. When dist(‘nded, it may serve 
to prevent the passage of the semen backwards into the bladder. On each side 
of the ridge is a slightly depressed fossa, the prostatic sinus^ the fKjor of which is 
perforated by numerous apertures, the orifices of the prostatic ductSy the ducts of 
the middle lobe opening behind the crest. At the fore part of the verumonta- 
num, in the middle line, is a depression, the sinus pocularis {vesicula prostatica); 
and upon or within its margin are the slit-like openings of the ejaculatory ducts. 
The sinus pocularis forms a cul-de-sac about a quarter of an inch in length, 
which runs upwards and backwards in the substance of the prostate, beneath the 
middle lobe; its prominent upper wall partly forms the veru montanum. Its walls 
are composed of fibrous tissue, muscular fibres, and mucous membrane ; and 
numerous small glands open on its inner surface. It has been called by Weber, 
who discovered it, the uterus masculinus, from its supposed homology with the 
female organ. 

The Membranous portion of the urethra extends l)etween the apex of the 
prostate, and the bulb of the corpus spongiosum. It is the narrowest part of the 
canfil (excepting the orifice), and measures three-quarters of an inch along its 
upper, and half an inch along its lower surface, in conseiiuence of the bulb pro- 
jecting backwards beneath it below. Its upper concave surface is placed about an 
inch beneath the pubic arch, from which it is separated by the dorsal vessels and 
nerves of the penis, and some muscular libres. Its lower convex surface is sepa- 
rated from the rectum by a triangular space, which constitutes the perimeum. 
The membranous portion of the urethra perforates the deep perineal fascia; and 
two layers from this membrane are prolonged around it, tlie one forwards, the 
otlier backwards; it is also surrounded by the Compressor urethrae muscle. Its 
coverings are mucous membrane, clastic fibrous tissue, a thin layer of erectile 
tissue, muscular fibres, and a prolongation from the deep perineal fascia. 

The Spongy portion is the longest part of the urethra, and is contained in the 
corpus spongiosum. It is about six inches in length, and extends from the ter- 
mination of the membranous portion to tlie meatus urinarius. Commencing 
below the symphysis pubis, it ascends for a short distance, and then curves down- 
wards. It is narrow and of uniform size in the body of the penis, measuring 
jabout a quarter of an inch in diameter; being dilated behind, within the bulb, 

; wheye it forms the bulbous portion; and again antiTiorly, within the glans penis, 
forming the fossa navicularis. A cross section of this canal in the body has its 
diameter transverse; but in the glans the diameter is directed vertically. 

I'hc meatus urinarius is the most contracted part of the urethra; it is a verti- 
cal slit, about three lines in lengtli, bounded on each side b^ two small labia. 
The inner surfiice of the lining membrane of the urethra, especially on the floor of 
the spoqgy portion, presents the orifices of numerous mucous glands and follicles, 
situated in the submucous tissue, and named the glands of I Attrv, They vary in 
size, and th(*ir orifices arc directed forwards; so that they may easily intercei>t 
the point of a catheter in its passage along the canal. One of these lacuna', 
larger than the rest, is situated on the upper surface of the fossa navicularis, 
about an inch and a half from the orifice; it is called the lacuna magna. Into 
the bulbous portion are found oj)ening the ducts of Cowper’s glands. 

Structure, The urethra is composed of three coats, a mucous, muscular, 
and erectile. 

The mucous coat forms part of the genito-urinary mucous membrane. It is 
continuous with the mucous membrane of the bladder, ureters, and kidneys; 
externally with the intogunumt covering the glans penis; and is prolonged into 
the ducts of tlie numerous glands which open into the urethra, viz. Chiwper’s 
glands, the prostate gland, and through the ejaculatory duets is continued into 
the vasa deferentia and vesicuhe seminales. In the spongy and membranous 
portions, the mucous membrane is arranged in longitudinal folds when the organ 
is contracted. Small papillae are found upon it, near the orifice; and its epithe- 
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lial lining is of tho columnar variety, excepting near the meatus, where it is 
laminated. 

Tho muscular coat consists of two layers of plain muscular fibres, an external 
longitudinal lityer, .and an internal circular. Tho muscular tissue is most 
abundnnt in the prostatic portion of the canal. 

A thin layer of erectile tissue is continued from the corpus spongiosum around 
the membranous and prostatic portions of tho urethra to the neck of tho bladder. 
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